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DEFINITIONS 


Alluvium 

Annular  Space 
Aquifer 

Aquiclude 

* 

Aquitard 

Artesian 

Casing 

Coarse  Grained 
Downgradient 

Fat 

Fine  Grained 
Friable 


A  general  term  for  all  detrital  deposits 
resulting  from  the  operations  of  modern 
rivers,  thus  including  the  sediments  laid 
down  in  river  beds,  floodplains,  lakes,  fans 
at  the  foot  of  mountain  slopes,  and 
estuaries. 

The  dimension  between  the  well  casing  and 
screen  and  the  borehole  wall. 

A  geologic  formation,  group  of  formations,  or 
part  of  a  formation  that  is  capable  of 
yielding  water  to  a  well  or  spring. 

A  body  of  relatively  impermeable  rock  that  is 
capable  of  absorbing  water  slowly  but 
functions  as  an  upper  or  lower  boundary  of  an 
aquifer  and  does  not  transmit  groundwater 
rapidly  enough  to  supply  a  well  or  spring. 

A  confining  bed  that  retards  but  does  not 
prevent  the  flow  of  water  to  or  from  an 
adjacent  aquifer. 

Groundwater  confined  under  hydrostatic 
pressure. 

A  steel,  concrete  or  plastic  pipe  used  to 
line  or  protect  a  well. 

A  descriptive  term  for  particle  size 
indicating  a  diameter  of  0.5  to  1  mm. 

In  the  direction  of  decreasing  hydraulic 
static  head;  the  direction  in  which 
groundwater  flows. 

A  descriptive  term  describing  sediment  or 
soil  that  contains  primarily  cohesive  sticky 
clay. 

A  descriptive  term  for  particle  size 
indicating  a  diameter  of  0.125  to  0.25  mm. 

Easily  crumbled,  as  would  be  the  case  with 
rock  that  is  poorly  cemented. 
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Glacial  Drift 


Glacial 

Outwash 

Glacial  Till 

Grout 

Hydraulic 

Gradient 

Loam 

Overburden 

Permeability 

Potent iometric 
Surface 

Riser 

Screen 

Transmissivity 

Water  Table 


All  rock  material  transported  in  glacier  ice 
including  all  deposits  formed  by  ice  and 
glacial  melt  water. 

Sediments  deposited  by  melt  water  streams 
beyond  active  glacial  ice. 

Nonsorted,  nonstratif ied  sediment  carried  or 
deposited  by  a  glacier. 

A  synonym  for  a  cement  and  bentonite  mixture, 
refers  to  pumping  or  otherwise  placing  a 
cement  slurry  between  the  casing  and  the 
borehole  wall. 

Change  in  elevation  of  the  water  table  or 
potentiometric  surface  with  respect  to 
distance,  e.g.,  slope  of  the  water  table  or 
potentiometric  surface. 

A  soil  composed  of  a  mixture  of  clay,  silt, 
sand  and  organic  matter. 

Unconsolidated  materials  which  overlie 
bedrock. 

The  property  or  capacity  of  a  porous  rock, 
sediment,  or  soil  for  transmitting  a  fluid 
without  impairment  of  the  structure  of  the 
medium;  it  is  a  measure  of  the  relative  ease 
of  fluid  flow  under  unequal  pressure. 

Surface  to  which  water  in  an  aquifer  would 
rise  by  hydrostatic  pressure.  Also  referred 
to  as  piezometric  surface. 

Solid  steel  or  PVC  casing  which  extends  from 
the  well  screen  or  open  section  of  the  well 
to  above  the  ground  surface. 

Perforated  section  of  well  production  tubing 
which  allows  water  to  enter  tubing  without 
undue  head  loss. 

The  rate  at  which  water  is  transmitted 
through  a  unit  width  under  a  unit  hydraulic 
gradient. 

That  surface  of  a  body  of  unconfined 
groundwater  at  which  the  pressure  is  equal  to 
that  of  the  atmosphere. 
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ACRONYMS  AND  UNITS  OF  MEASUREMENT 


ANGB 

ASTM 

BLS 

BNA 

CERCLA 

cm/s 

COD 

DEQPPM 

DOD 

°C 

°F 

ft/min 

gpm 

HARM 

HNU 

hr 

in 

IRP 

LEL 

MS 

ug/kg 

ug/1 


Air  National  Guard  Base 

American  Society  for  Testing  and  Materials 
Below  Land  Surface 

Base-neutral  and  acid-extractable  organic 
compounds 

Comprehensive  Environmental,  Response, 
Compensation  and  Liability  Act  of  1980 

Centimeters  per  second 

Chemical  oxygen  demand 

Defence  Environmental  Quality  Program  Policy 
Memorandum 

Department  of  Defense 

Degrees  Centigrade 

Degrees  Fahrenheit 

Feet  per  minute 

Gallons  per  minute 

Hazard  Assessment  Rating  Method 

A  type  of  photoionization  detector  for 
measurement  of  organic  vapors 

Hour 

Inches 

Installation  Restoration  Program 
Lower  explosive  limit 
Master  of  Science  Degree 

Micrograms  per  kilogram  (parts  per  billion) 

Micrograms  per  liter  (equivalent  to  parts  per 
Million  in  liquids  with  specific  gravity  of 
1.0  —  i.e. ,  water) 
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umho/cm 

mg/ kg 
mg/1 

ml 

MSL 

N 

No. 

OEHL 

OEHL/TS 

% 

P.G. 

PH 

P.  HG. 

Ph.D. 

PPb 

ppm 

QA/QC 

RCRA 

TDS 

TOC 

TVO 

USAF 


Micromhos  per  centimeter  (units  of  Specific 
Conductance) 

Milligrams  per  kilogram  (parts  per  million) 

Milligrams  per  liter  (equivalent  to  parts  per 
million  in  liquids  with  specific  gravity  of 
1.0  —  i.e. ,  water) 

Milligrams 

Mean  Sea  Level  Datum 

North 

Number 

Occupational  and  Environmental  Health 
Laboratory 

Occupational  and  Environmental  Health 
Laboratory/Technical  Services 

Percent 

Registered  Professional  Geologist 

Negative  logarithm  of  hydrogen  ion 
concentration;  measurement  of  acid  and  bases 

Registered  Professional  Hydrogeologist 

Doctor  of  Philosophy  Degree 

Parts  per  billion 

Parts  per  million 

Quality  Assurance/ Quality  Control 

Resources  Conservation  and  Recovery  Act  of 
1976 

Total  Dissolved  Solids 
Total  Organic  Carbon 
Total  volatile  organics 
United  States  Air  Force 
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USEPA 


United  States  Environmental  Protection  Agency 
United  States  Geological  Survey 
Volatile  Organic  Compound 


USGS 
VO  C 
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STATEMENT  OF  WOnK 


THE  INSTALLATION  RESTORATION  PROGRAM 
STAGE  2 

Selfridge  ANCB  MI 


I.  DESCRIPTION  OF  WORK 


1.1  Soope.  The  objective  of  the  Air  Force  Installation  Restoration 
Program  (IRP)  Is  to  assess  past  hazardous  waste  disposal  and  spill  sites  on 
Air  Force  Installations  and  develop  remedial  actions  consistent  with  the 
National- Contingency  Plan  (NCP)  for  those  sites  which  pose  a  threat  to  human 
health  and  welfare  or  the  environment.  The  Intent  is  to  conduct  the  remedial 
investigation  and  feasibility  study  in  parallel,  where  feasible,  instead  of  in 
serial  fashion.  The  U£>AFOEHL/TS  Handbook,  mailed  under  separate  cover,  is  an 
integral  part  of  this  task  and  the  contractor  shall  comply  with  all  Handbook 
requirements.  Section  1  of  the  Handbook  lists  all  documents  that  apply  to 
this  Statement  of  Work.  The  contractor  shall  accomplish  the  following  actions 
for  this  stage  2  of  the  IRP  process  at  Selfridge  ANGB  MI: 


a.  literature  search, 

b.  determination  of  public  health  and  enviroamental  requirements,  i 

c.  field  investigation, 


d.  qualitative  risk  assessment. 


e.  scoping  and  initial  screening  of  remedial  actions, 

f.  development  of  data  quality  objectives  (DQOs), 

g.  preparation  of  a  final  report. 

1.2  Literature  search.  Conduct  a  literature  search  to  determine  the 
geological,  hydrogeological,  and  environmental  settings  for  thi3  investiga¬ 
tion.  Requirements  are  sjpplled  under  separate  cover  (see  "Environmental 
•setting",  Section  II  of  the  Report  Format,  contained  in  Section  3,  USAFOEHL/TS 
Handbook).  When  gathering  information  for  the  demographic  setting  and 
conducting  the  well  inventory,  consider  only  those  populations  and  wells 
within  a  one  mile  radius  of  the  base.  Sources  include:  IRP  Phase  I  Report, 

Phase  II  Stage  1  Report,  Federal  and  State  geological  agency  reports, 
academic  theses  and  related  university  research,  municipality  and  county 
reports,  and  historical  and  cvirrent  aerial  photographs.  Cite  all 
bi bl iographi c  references  reviewed,  including  personal  communications,  in  the 
appropriate  part  of  the  report.  Identify  gaps  in  data  or  analysis  that 
prevent  an  adequate  determination  of  contaminant  migration  patterns  or  other 
factors  that  are  critical  to  assessing  the  hazard  potential  associated  with 
the  individual  sites. 

1.3  Public  Health  and  Environmental  Requirements.  Determine  the 
necessary  requirements  to  develop  data  quality  objectives  (DQOs),  and  to 


F33615-87-D-4018/ 0002 


4 


evaluate  the  vhreat  of  contaminants  to  public  wealth  and  welfare  or  the 
environment  through  a  literature  search  of  documents  Identified  under  separate 
cover  (USAFOEfil/Ti>  Handbook,  Section  2).  This  effort  shall  satisfy  the 
requirement  In  the  CERCLA  amendments  of  1986  to  Identify  all  Applicable  or 
Relevant  and  Appropriate  Requirements  (ARARs). 

I.*.  Field  Investigation. 

I.il.l  Drilling  supervision.  The  field  Investigation  lncljdlng  all 
drilling  and  sampling  operations  shall  be  supervised  by  a  registered  geologist 
or  hydrogeologist.  A  detailed  log  of  the  conditions  and  materials  penetrated 
during  the  course  of  the  work  shall  be  maintained  by  the  geologist/ 
hydrogeologist  on  site.  Decisions  on  well  locations,  well  depths,  screened 
Intervals,  and  other  well  construction  details  shall  be  made  collectively  by 
the  ANGSC  POC ,  USAFOEHL  Technical  Program  Manager  (TPM)  and  the  supervising 
geolog lst/hydrogeologi st. 

1.^.2  Regulatory  requirements  and  permits.  All  well  drilling, 
development,  purging,  sampling  methods,  and  other  activities  pertaining  to 
this  effort  must  conform  to  state  and  other  applicable  regulatory  agency 
requirements .  Cite  references  In  an  appendix  to  the  Final  Report  (paragraph 
1.9.1).  Complete  permits,  applications,  and  othe”  documents  which  may  be 
required  by  local  and/or  state  regulatory  agencies  for  the  Installation  of 
test  wells.  File  these  documents  with  appropriate  agencies  and  pay  all 
permitting  and  filing  fees.  . 

1.^.3  Borehole  Installation. 

1 .  3. 1  Soil  borings.  Accomplish  all  borings  using  hollow-stem  auger 

techniques.  Conduct  a  maximum  of  twenty  nine  (29)  soil  borings  not  to  exceed 
a  total  of  870  linear  feet  (see  Annex  A,  Table  A-3  for  distribution  by 
site).  Obtain  boring  samples  using  the  CME  Continuous  Sample  Tube  System  or 
its  equivalent. 

1.^. 3*1.1  Monitoring  soil  cores.  Scan  all  soil  cores  with  a 
photoionization  meter  or  equivalent  organic  vapor  detector.  Include 
monitoring  results  in  the  boring  logs. 

1.^.3. 2  Lithologic  samples.  Dess-ibe  lithologies  of  drill  cuttings  at 
three  (3)  foot  intervals  and  prepare  borehole  log  descr iptlons .  Include  pilot 
boring  logs  and  well  completion  summaries  in  the  Final  Report  (paragraph 
1.9.1).  Monitor  all  cuttings  at  the  interval  specified  with  an  HNy  or  organic 
yapor  analyzer  (OVA)  and  record  the  vapor  levels  detected. 

1 .  *1. 3. 3  Air  monitoring  during  drilling.  Monitor  the  ambient  air  during 
all  well  drilling  and  soil  boring  work  with  a  photoionization  meter  or 
equivalent  organic  vapor  detector  to  identify  the  generation  of  potentially 
hazardous  and/or  toxic  vapors  or  gases.  Include  air  monitoring  results  in  the 
boring  logs.  If  soil  encountered  during  borehole  drilling'is  suspected  to  be 
hazardous  because  of  abnormal  discoloration,  odor  or  air  monitoring  levels, 
containerize  the  soil  cuttings  in  new,  unused  drums.  Contractor  is 
responsible  for  providing  all  necessary  containers,  i.e.,  55-gallon  drums. 

The  contractor  shall  be  responsible  for  transporting  drums  containing 
suspected  contaminated  soils.  The  contractor  shall  be  responsi ble  for  the 
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ultimate  disposal  of  contaminated  soils  In  accordance  with  current  Federal 
State,  and/Or  local  hazardous  waste  disposal  laws.  The  contractor  shall 
provide  a  flnil,  completed  copy  of  the  hazardous  waste  manifest  document  t 
the  ANGSC/SGP3  Point  of  Contact  as  referenced  In  paragraph  V.  Enter  Into 
boring  logs  the  depths(3)  from  which  suspected  contaminated  soil  cuttings 
collected.  L' xl  )/*uTe.  s  h:  c*  I  \J.uif  i.  lo ;  i- .  1  f)-i  ^  (i,  ,, 

\i  J*  ''>o  0 /li  Ku.tc 

Soil  Toxicity  Sampling.  Collect  a  maximum  of  3  composite 
samples,  one  from  the  contents  of  each  drum  specified  In  paragraph  i.ij.3. 3. 
Test  each  composite  sample  for  metals  (EP  Toxicity  DO  CFR  261. 2*0,  for 
volatile  organic  compounds  (Method  SW5030/SW8240) ,  to  determine  If  the  soil 
cuttings  sust  be  disposed  of  as  hazardous  waste. 

1.11.3.5  Water  level  measurements.  Whenever  possible,  measure  water 
levels  In  all  boreholes  after  the  water  level  has  stabilized.  Examine  the 
water  surface  for  the  presence  of  hydrocarbons .  Include  this  Information  in 
the  boring  logs.  wr- 

1.H.3.6  Sealing  boreholes.  For  those  boreholes  that  will  not  be 
converted  to  test  wells,  tremie-grout  the  borehole  to  the  surface  with  a 
bentonite/cement  slurry.  Boreholes  must  be  adequately  resealed  to  preclude 
future  migration  of  contaminants . 

1. *i.3»7  Marking  borehole  locations.  Permanently  mark  each  soil  borLng 
location.  Record  the  location  or.  a  project  map  for  each  specific  site  or  . 
zone,  whichever  is  applicable.  “ 

1*1*. <A  Wel1  Installation.  Drill  a  maximum  of  39  wells  (see  Annex  A,  Table 
A~3  for  distribution  by  site).  Total  footage  for  all  wells  In  this  task  shall 
not  exceed  910  linear  feet.  Total  screening  for  all  wells  in  this  task  shall 
not  exceed  H?5  linear  feet. 


- - **»  1  Well  drilling.  Drill  all  wells  using  hollow-stem  auger  f 

techniques^  Each  "well  cluster"  shall  contain  two  individual  'wells .  One 
shallow  monitoring  well  pefr&t-r-atl  ng  the  first  aqulfer'and  one  deep  monitoring 


well.  pemeVrat4flg  -UHr-i^st--mjn4eply4flg-a<^ulf-erV  Avoid  install  leg  wells  in  ri. -/j' 

depressions  or  areas  subject  to  frequent  flooding  and  standing  water.  If 
wells  must  be  installed  In  such  areas,  design  the  wells  such  that  standing 
water  does  not  leak  Into  the  top  of  the  casing  or  cascade  down  the  annular 
\  space. 

ar  iXr'<  r'ccesiCL,  y  k  <«  "-t 

^ cross-conbam InablnA-be-t ween— aqul-f oro  by  u.o ing-^— dual  Q 

ea-sl-ng-system.. — Where  weHs-oxtend -throtrgh-the  -mo»t-  shal-low  -aquifer -and-  i-nto 
daepec--acquifer 1-nsta-H- -an -outer  conductor  casing  into  -the  -wnf  ini  ng  layer  A) 
beiow-_the-sha44ow— a-q-uifer-. —Grotrt. -the-annular -space- to- the  surface  with 
beatron-i-ta.  ' 

1,  t ...  , .  1 

1.4.U.2  Well  casing  requirements,  I  "Construct  each  shallow  well  with  two- 
inch  inside  diameter  (I.D.)  Schedule  MO  PVC  casing.  Use  threaded  sorew-hvne 


inch  inside  diameter 
Joints  only.  Gl-uol 


asing.  Use  threaded  screw-type 
d m"  Flush  thread  all  connections 


1 .4.4.3  Well  depth.  Install  wells  at  a  sufficient  depth  to  collect 
samples  representative  of  aquifer  quality  and  to  intercept  contaminants  if 
they  are  present.  The  estimated  average  depth  of  shallow  and  deep  wells  are 
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15  and  35  feet,  respectively.  Shallow  wells  denotes  those  installed  into  the 
first  aquifer.  Deep  wells  shall  be  drilled  and  installed  into  the  aquifer 
direitly  below  the  shallow  aqjlfer. 

l.ij.ii.ii  Lithologic  samples.  Observe  drill  cuttings  for  stratigraphic 
control  purposes  and  prepare  borehole  log  descriptions.  The  deepest  well 
point  of  e->ch  cluster  shall  be  drilled  first,  using  the  CME  Continuous  Sample 
Tube  System  or  Its  eqil  valent,  to  define  site  stratigraphy. 

a.  Scan  all  continuous  cores  with  a  photoionization  meter  o- 
equivalent  organic  vapor  detector.  Include  monitoring  results  in  the  boring 
logs  and  submit  log  In  the  Final  Report.  (Item  VI,  Sequence  Paragraph 
6.1). 


1 .  ^ . 5  Well  screening  requirements. 

*t>  •itj/.y*  _>U'W 

a.  Screen  each  shallow  well  using  two-inch  I.D.  -five!  oaolng-havlng  up  a 
to  0.020  inch  slots.  Slot  size  may  be  smaller  based  upon  borehole  geology.  U 
Each  well  screen  shall  be  a  maximum  of  fifteen  (15)  feet  in  length.  Cap 
bottom  of  the  screen.  //, 


b.  Screen  all  wells  so  as  to  collect  floating  contaminants  and  to 
allow  for  all  yearly  fluctuations  of  the  water  table.  Screen  all  wells  a 
minimum  of  ten  (10)  feet. 


c.  Once  the  casing  is  in  place,  install  the  sand  pack.  Supplement 
the  natural  gravel  pack  with  washed  and  bagged  rounded  silica  sand  or  gravel 
with  a  grain  size  distribution  compatible  with  the  screen  and  soil  forma¬ 
tion.  Place  the  pack  from  the  bottom  of  the  borehole  to  two  (2)  feet  above 
the  top  of  the  screen.  Tremie  a  two  (2)  foot  bentonite  seal  (granulated  or 
pellets)  above  the  sand/gravel  pack.  Ensure  that  the  bentonite  forms  a 
complete  seal.  Grout  the  remainder  of  the  annulus  to  the  land  surface  with  a 
Type  I  Portland  cement/bentonite  slurry. 

I.^.H.S  Well  completion.  Complete  all  test  wells  using  the  following 
specifications: 

a.  Coordinate  with  the  Base  Point  of  Contact  (POC)  to  determine  well 
completion  (flush  or  projected  above  the  ground  surface)  requirements. 
Monitoring  wells  should  be  completed  as  soon  as  possible,  within  2 h  hrs  of 
installing  casing  and  screen  to  ensure  well  security. 

(1)  If  well  stick-up  is  of  concern  in  an  area,  complete  the  well 
flush  with  the  land  surface.  Cut  the  casing  two  to  three  inches  below  land 
surface,  and  Install  a  protective  locking  lid  consisting  of  a  cast  iron  valve 
box  assembly.  Center  the  lid  assembly  in  a  three  (3)  foot  diameter  concrete 
pad  sloped  away  from  the  valve  box.  Ensure  that  free  drainage  is  maintained 
within  the  valve  box.  41so,  provide  a  screw-type  casing  cap  to  prevent 
infiltration  of  si^Ta-ce  water.  Maintain  a  minim  m  of  one  (1)  foot  clearance 
between  the  casing  top  and  the  bottom  of  the  valve  box.  Clearly  mark  the  well 
number  on  the  valve  box  lid  and  well  casing  using  an  impact  labeling  method. 

(2)  If  an  above-ground-surface  completion  is  used,  extend  the 
well  casing  two  or  three  feet  above  land  surface.  Provide  an  end  plug  or 
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casing  cap  for  each  well.  Shield  the  extended  casing  with  a  steel  guard  pipe 
(sleeve)  which  la  placed  over  the  casing  and  cap,  and  seated  In  a  two-foot  by 
two-foot  by  four-inch  (2*  X  2*  X  4")  concrete  surface  pad.  Slope  the  pad  away 
from  the  well  sleeve.  Install  a  lockable  cap  or  lid  on  the  gua^d  pipe. 

Install  three  (3),  three-inch  diameter  cement-filled  steel  guard  posts  if  the 
Base  POC  determines  the  well  Is  in  an  area  which  needs  such  protection.  The 
guard  posts  shall  be  five  (5)  feet  in  total  length  and  installed' radially  from 
each  wellhead.  Recess  the  guard  posts  approximately  two  (2)  Teet  Into  the 
ground  and  set  In  concrete.  Do  not  install  the  guard  posts  In  the  concrete 
pad  placed  at  the  well  base.  Fill  each  guard  post  with  concrete.  Clearly 
mark  the  well  number  on  the  well  sleeve  exterior  using  both  paint  and  impact 
lettering.  Base  POC  will  specify  color  to  blend  with  paint  scheme  of  the 
base. 


b.  Provide  locks  for  both  flush  and  above-ground  well  assemblies. 

The  locks  must  either  have  identical  keys  or  be  keyed  for  opening  with  one 
master  key.  Turn  over  the  lock  keys  to  the  Base  POC  following  completion  of 
the  field  effort. 

c.  Include  well  completion  summaries  in  the  Final  Report  (paragraph 

1.9.1). 

1 . ^ . M . 6  Well  logs.  For  each  well,  prepare  a  well  log/well  schematic 
showing  how  the  well  was  constructed. 

^  ^ 7  Well  development.  Develop  each  well  as  soon  as  practical  after 
completion  with  a  submersible  pump,  bailer,  and/or  airlift  method.  Redevelop 
existing  wells  prior  to  resampling.  Continue  well  development  until  the 
discharge  water  is  clear  and  free  of  sediment  to  the  fullest  extent 
possible.  Measure  the  rate  of  water  production,  the  pH,  specific  conductance, 
and  water  temperature  during  well  development  and. Include  this  information  in 
the  Final  Report  (paragraph  1.9.1).  Containerize  development  and  purge  water 
from  those  wells  where  soils  were  container i zed  dicing  boring  operation. 
Analyze  a  maximum  of  two  (2)  samples  for  the  pa-axeters  shown  in  paragraph 
1 . ^ . 3 - ^ .  Notify  the  base  point-of-contact  of  the  results  of  the  analyses  a 
maximum  of  one  week  after  verifying  results. 

I.^.^.S  Slug  Tests.  Perform  a  slug  test  on  each  of  the  62  wells  (39 
newly  installed,  23  existing)  sampled  in  this  effort  to  determine  hydraulic 
conductivity.  Provide  results  of  these  tests  in  the  final  report. 

1.^.4. 9  Surveying.  Determine  by  certified  land  surveyor  the  elevations 
and  locations  of  all  newly  installed  test  wells,  both  top  of  casing  and  ground 
surface  immediately  next  to  well,  soil  borings,  and  sampling  points.  This 
shall  be  a  third  order  survey.  Notch  the  top  of  the  riser  casing  where  well 
elevations  are  established.  Record  the  positions  on  both  project  and  site 
specific  maps.  Bench  marks  used  must  have  previously  been  established  from 
and  be  traceable  to  a  USCGS  or  USGS  survey  marker.  Clearly  identify  all  bench 
mark  locations  on  the  base  map. 


1.4.4.10  Water  level  measurements.  Measure  water  levels  at  all  test 
wells  as  feet  below  the  top  of  casing  elevation  to  the  nearest  0.01  foot. 
Report  as  mean  sea  level  (M3L).  Measure  static  water  levels  in  wells  prior  to 
well  development  and  before  all  well  purging  which  precedes  sampling  events. 
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I.1).  Ml  Well  abandoment.  Recommend  well  abandonment  method(s)  or 
technlque(s)  which  are  applicable  to  the  type  of  test  wells  Installed  and  the 
geological  conditions.  Consider  that  these  wells  will  be  abandoned  at  some 
future  date  after  the  study  objectives  have  beer,  met  and  there  Is  no  longer  a 
need  for  the  wells.  The  actual  process  of  well  abandonment  is  not  a  part  of 
this  task  order.  Insure  that  the  recommended  method(s)  Is  consistent  with 
state  and  local  well  abandonment  guidelines  or  regulations. 

1.^.5  Well  and  Boring  Precautions.  Mark  the  field  locations  of  all  test 
wells,  soli  borings,  and  shallow  soil  augerlngs  during  the  planning/ 
mobilization  phase  of  the  field  investigation.  Consult  with  base  personnel  to 
minimize  disruption  of  base  activities,  to  properly  position  wells  with 
respect  to  site  locations,  and  to  avoid  underground  utilities.  A  utilities 
map,  If  available,  shall  be  consulted  before  any  drilling  or  boring  activities 
take  place. 

1.4.6  Well  and  borehole  cleanup.  Remove  all  well/borehole  cuttings  per 
direction  of  base  civil  engineer  and  clear,  the  general  area  following  the 
completion  of  each  well/borehole.  Containerize  and  store  cuttings  suspected 
to  be  contaminated  according  to  Paragraph  1.4. 3. 3.  Transport  these  drums  to  a 
location  within  the  Installation  boundary  designated  by  the  Base  POC.  The 
base  is  responsible  for  ultimate  disposal  of  contaminated  soils  using  base 
resources. 

9 

1.4.7  Continuous  Water  Level  Recorder 

When  applicable  as  stated  in  Section  1.4,10  Install  continuous  water 
level  recorders  in  order  to  accomplish  3  main  goals: 

1.  Groundwater  diurnal  effect. 

2.  Establish  groundwater,  surface  water,  and  rainfall 

3.  Estimate  hydraulic  condjctlvity  Vom  this  data  using  USGS  Cyclic 
Wate^-level  fluctuations  (Water  Supply  Paper  1 536-1 ,  pp.  305  to  318) 

These  goals  shall  be  accomplished  by  the  following  procedure: 

1.  Install  one  water-level  recorder  in  a  nearby  storm  drain 

a.  Survey  this  storm  water  sampling  station  for  elevation  and 
coordinates,  and  Install  a  staff  gage. 

b.  Install  a  still  well  to  host  recorder  to  reduce  wave  actions. 

c.  Provide  a  shelter  for  this  instrument. 

d.  Follow  USGS  Techniques  of  Water-Resources  Investigation: 

Stage  Measurement  at  Gaging  Station,  Book  3.  Chap  A7 ,  1 968 

2.  Install  a  second  water-level  recorder  In  a  sampling  well  close  by 
the  above  stated  storm  drain. 
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a.  All  Instrumentation  put  in  t>,«  sampling  well  shall  be 

decontamtwted  first.  6  11  06 

b.  Provide  a  shelter  for  this  instrument. 

3.  Secure  rainfall  data  for  the  same  measuring  period  of  water 

con3eoutlve  weeks,  from  the  base  weather  detachment  or  othe- 
offlclal  source. 

1.^.8  Sample  Collection. 

'l':?-1  ar°'*la  in1  3urraM  SMples.  Collect  a  of  68 

"xu“’  or  <•- 

1.4. 8. 2  Soil  and  sediment  samples.  Collect  a  maxlmjm  of  84  soil  and 
ln^Table  “f  '’Umber  °f  a"alysa3  for  Is  given 

sample  holding  times,  sampling  equipment  decontamination,  and  chemical 
analysis . 


_nnll„  •  ^ernI-al/ Physical  analyses  shall  conform  to  state  and  other, 

re^iaf^!  Fede  al  and  l°-al  regulatory  agency  legal  requirements.  If  a 
reg  atory  .gency  specifies  that  a  type  of  analysis  be  performed' in  a 

f3SJre  2°-‘Pllan-e  With  the  requirement  and  furnish 
documentation  showing  laboratory  certification  with  the  first  analytical  data 
supplied  to  the  USAFOEHL/TS.  yu'ai  aaca 


.  b*  Jr-h*vir12  D^ta.  Archive  all  raw  data,  including  QA/QC  and 
standards  data,  for  not  less  than  five  years  after  project  completion 
these  data  to  the  USAFOEHL/TS  upon  request.  * 


Supply 


I.^.IO  Specific  Site  Requirements. 

1.4. 10. 1  Site  No.  1  -  Southwest  Landfill 


a.  Drill  and  construct  four  "well 
Each  well  cluster  shall  contain  or.e  shallow 

first  aquifer  and  one  deep  monitoring  well 
aquifer. 


Clusters”,  (individual  wells), 
monitoring  well  penetrating  the 
penetrating  the  next  underlying 


b*  one  groundwater  sample  from  each  of  the  eight  new  wells 

this  sUe^AnaWrp  ^  °f  ^  existlns  wells  -<^-22,  MW-23.  MW- 2 4 ,  MW-25)  at 
4  ini!  r  Analyze  each  sample  for  parameters  listed  in  Annex  A,  Table  A-1. 

A  total  of  12  groundwater  samples  shall  be  collected  at  this  site. 

(W  yV  ?Ww  it0r,n  Wat6r  runorf  samplInS  stations  shall  be  established. 
SSuse  (B^lSf^°Jo7?°rtTl!0r!'h  °f  thG  landfIU  ^d  the  other  near  the  West  Pump 

shall  be  V6rt  6leValIon  0f  the  at  these  points 

records  1  e3tablished  by  survey  or  by  Inspection  at  existing  engineering 


F33615-87-D-40 18/0002 


10 


<1.  Two  rounds  of  samples  shall  tv  obtained  f^ou  the  previous  sampled 
impounds  (Pond  1,  Pond  2,  Pond  3)  and  the  two  new  storm  water  sampling 
stations.  One  round  shall  be  obtained  Immediately  afte-  an  above-freezing 
precipitation  event;  the  other  round  should  be  obtained  after  a  dry  period  of 
substantial  duration.  Analyze  water  samples  for  parameters  listed  In  Annex  A, 
Table  A-1.  A  total  of  10  surface  water  samples  shall  be  collected. 

e.  Continuous  water  level  recorders  shall  be  Installed  near  the 
northern  edge  of  the  landfill  according  to  specifications  listed  In  1 . . 7 . 

f.  Based  on  the  HNu  organic  vapor  analyzer  results,  submit  a  maximum 
of  four  soil  samples  to  the  laboratory  for  analysis.  Analyze  samples  for  the 
parameters  listed  In  Annex  A,  Table  A-2. 

1.11.10.2  Site  No.  2  -  Fire  Training  Area  -  2 

a.  Install  three  soil  borings  within  the  training  burn  area.  Use  the 
CM"  continuous  sample  tube  system  or  its  equivalent  to  define  site 
stratigraphy .  Each  boring  shall  be  an  average  of  30  feet  deep.  Monitor  the 
samples  with  an  OVA  or  HNu  meter.  Based  or.  the  OVA  o^  HNp  reading, 
discoloration,  odor,  and  other  anomalies,  take  a  maximum  of  three  soil  samples 
pe'’  hole  (maximum  of  9)  for  analyses. 

b.  Analyze  each  soil  sample  for  parameters  listed  In  Annex  A,  Table 

A-2. 


c.  Drill  and  construct  one  shallow  groundwater  sampling  well 
approximately  20  feet  northeast  of  well  No.  20  which  has  been  destroyed  In  a 
fire  training  exercise. 

d.  Collect  one  groundwater  sample  from  each  of  the  two  existing  wells 
( MV- 1  9 ,  MW-21  )  and  one  sample  from  the  new  well.  Analyze  all  three 
groundwater  samples  for  parameters  listed  in  Annex  A,  Tabel  A-1. 

e.  Abandon  well  No.  20  to  meet  state  and/or  local  well  abandonment 
regulations . 


f.  Two  storm  water  runoff  sampling  stations  shall  be  established. 

One  at  the  manhole  port  east  of  this  site  and  the  other  at  a  manhole  port  west 
of  this  site.  The  invert  elevation  of  the  storm  drain  at  these  points  should 
be  established  by  survey  or  by  Inspection  of  existing  engineering  records. 

g.  Two  rounds  of  samples  shall  be  obtained  from  each  of  the  previous 
sampled  Impoundments  (Pond  A  and  Pond  B)  and  the  two  storm  water  sampling 
stations.  One  round  should  be  obtained  Immediately  after  an  above-freezing 
precipitation  event;  the  remaining  round  should  be  obtained  after  a  dry  period 
of  substantial  duration.  All  8  surface  water  samples  shall  be  analyzed  for 
parameters  listed  In  Annex  A,  Table  A-1. 

1.H.10.3  Site  No.  3  -  Fire  Training  Area-1 

a.  Install  three  soil  borings  within  the  training  burn  area.  Use  the 
CME  continuous  sample  tube  system  or  its  equivalent  to  define  site 
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stratigraphy.  Each  boring  is  estimated  to  be  an  average  of  30  feet  deep. 
Monitor  the  samples  with  a  OVA  or  HNy  meter.  Based  or.  the  OVA  or  HNy  reading, 
discolor  at  iorr;  odor,  and  other  anomalies,  take  a  maximum  of  three  soil  samples 
per  hole  (maximum  of  9)  for  analysis. 

b.  Analyze  all  soil  samples  for  parameters  listed  In  Annex  A,  Table 

A-2. 

c.  Collect  one  groundwater'  sample  from  each  of  the  three  existing 
wells  ( MW- 16,  MW-17,  MW-18).  Analyze  all  three  groundwater  samples  for 
parameters  listed  in  Annex  A,  Table  A-1. 

1.4.10.4  Site  No.  4  -  West  Ramp 

a.  Drill  and  construct  four  "well  clusters".  Each  "well  cluster" 
shall  contain  one  shallow  monitoring  well  penetrating  the  first  aquifer  and 
one  deep  aonitoring  well  penetrating  the  next  underlying  aquifer.  Locate  all 
four  "well  clusters"  around  entire  perimeter  of  the  West  Ramp  with  one  of 
these  "well  clusters"  being  placed  near  monitoring  well  No.  14  if  it  has  been 
destroyed. 


b.  Install  ten  soil  borings,  one  adjacent  to  each  of  the  ten  storm 
drainage  catch  basins  around  the  perimeter  of  the  site.  Each  boring  shall  be 
Installed  using  the  CME  Continuous  Sample  Tube  System  or  its  equivalent  to 
define  site  stratigraphy.  Each  boring  is  estimated  to  be  an  average  of  30, 
feet  deep.  Monitor  the  samples  with  an  OVA  or  HNy  meter.  Based  on  the  OVA  or 
HNy  reading,  discoloration,  odor,  and  other  anomalies,  take  a  maximum  of  three 
soil  samples  per  hole  (maximum  of  30)  Tor  analysis.  Analyze  all  soil  samples 
for  parameters  listed  in  Annex  A,  Table  A-2. 

c.  Four  storm  water  sampling  stations  shall  be  established.  Two  at 
manhole  points  around  the  western  perimeter  and  two  stations  around  the 
eastern  perimeter  at  manhole  points.  Establish  the  Invert  elevation  of  the 
storm  drains  at  these  points  by  survey  or  by  inspection  of  e<istlng 
engineering  records. 

d.  Two  rounds  of  samples  shall  be  obtained  from  each  of  the  storm 
water  sampling  stations.  One  round  shall  be  obtained  immediately  after  an 
above-freezing  preclpl tat  ion  event;  the  remaining  round  shall  be  obtained 
after  a  dry  period  of  substantial  duration.  Analyze  all  8  surface  water 
samples  for  parameters  listed  in  Annex  A,  Table  A-1. 

e.  Collect  one  groundwater  sample  from  each  of  the  existing  wells 

( MW— 11,  MW-12,  MW-13,  MW-15)  and  one  sample  from  each  of  the  8  new  monitoring 
wells.  Analyze  a  maximum  of  12  groundwater  samples  for  parameters  listed  in 
Annex  A,  Table  A-1 . 

f.  Continuous  water  level  recorders  shall  be  installed  near  the 
northeast  corner  of  west  ramp  according  to  specifications  listed  in  1.4.7. 

g.  Abandon  well  No.  14  which  has  been  destroyed  to  meet  state  and/or 
local  well  abandonment  regulations. 
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1.4.10.5  -  Site  Ho.  5  “  Tucker  Creek  Landi  ill 

a.  Vill  and  construct  three  "well  clusters".  Each  "well  cluster" 
shall  contain  one  shallow  monitoring  well  penetrating  the  first  aquifer  and 
one  deep  monitoring  well  penetrating  the  next  underlying  aquifer.  Locate  each 
"well  Cluster"  around  the  eastern  and  northern  perimeter  of  the  landfill. 

b.  Collect  one  groundwater  sample  from  each  of  the  six  new  wells  and 
one  sample  from  each  of  the  existing  wells  (MW-5,  MW- 6,  M'W-7).  Analyze  all  9 
samples  for  parameters  listed  in  Annex  A,  Table  A-1. 

c.  Install  eight  soil  borings,  one  adjacent  to  each  of  the  eight 
storm  drainage  catch  basins  in  the  Immediate  vicinity  of  Tucker  Creek 
Landfill.  Each  boring  shall  be  'installed  using  the  CME  Continuous  Sample  Tube 
System  or  Its  equivalent  to  define  site  stratigraphy.  Each  boring  is 
estimated  to  be  an  average  of  30  feet  deep.  Monitor  the  samples  with  a  OVA  or 
HNy  meter.  Based  on  the  OVA  or  HNp  reading,  discoloration ,^Odor ,  and  other 
anomalies,  take  a  maximum  of  three  soil  samples  per  hole  (maximum  of  24)  for 

analyses.  Analyze  all  soli  samples  for  parameters  listed  in  Annex  A,  Table 

* 

1  <  • 


d.  Five  storm  water  sampling  stations  shall  be  established  -»t  five 
manhole  points  in  the  immediate  vicinity  of  the  landfill.  The  invert 
elevation  o'*  the  storm  drain  at  these  points  shall  be  established  by  survey  or 
by  inspection  of  existing  engineering  records. 

e.  Two  rounds  of  samples  shall  be  obtained  from  each  storm  water 
sampling  station.  One  round  shall  be  obtained  immediately  after  an  above¬ 
freezing  precipitation  event,  the  remaining  round  shall  be  obtained  after  a 
dry  period  of  substantial  duration.  Analyze  all  10  surface  water  samples  for 
parameters  listed  in  Annex  A,  Table  A-1. 

1.4.10.6  -  Site  Ho.  6  -  Korthwe3t  Landfill 

a.  Drill  and  construct  two  "well  clusters"  around  the  eastern  and 
northern  perimeter  of  the  landfill.  Each  well  cluster  shall  contain  one 
shallow  monitoring  well  penetrating  the  first  aquifer  ar.d  one  deep  monitoring 
well  penetrating  the  next  underlying  aquifer. 

b.  Based  on  the  HNy  or  organic  vapor  analyze"  results,  submit  a 
maximum  of  two  soil  samples  to  the  laboratory  for  analysis.  Analyze  samples 
for  the  parameters  listed  in  Annex  A,  Table  A-2. 

c.  Collect  one  groundwater  sample  from  each  of  the  for*  new  wells  and 
one  sample  from  each  of  the  existing  wells  (M’W-8,  MW- 9,  MW-10).  Analyze  all  7 
samples  for  parameters  listed  in  Annex  A,  Table  A-1. 

d.  Two  storm  water  sampling  stations  shall  be  established  at  two 
manhole  ports  southwest  of  the  landfill.  The  invert  elevation  of  the  storm 
drain  at  these  points  shall  be  established  by  survey  or  by  Inspection  of 
existing  engineering  records. 

e.  Two  rounds  of  samples  shall  be  obtained  from  each  storm  water 
sampling  station.  One  round  shall  be  obtained  Immediately  after  an  above 
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freezing  precipitation  event,  the  renaming  round  shall  be  obtained  a  fie-  a 

dry  period  oC_  substantial  duration.  Analyze  all  four  3urfa-e  water 

for  parameters  listed  in  Annex  A,  Table  A-1.  aurra.e  water  samples 


1.H.10.7 


Site  No.  7  ~  East  Ramp 


r  a,\  Drli1  !nd  construct  four  well  clusters  around  the  entire  Derimete- 

^rethr3M3lte^H  Er?h  WeU  clusLer  3ha11  contain  one  shallow  monltoringPwell 

2  lr  18  he  fir3tr  'W*  a"d  one  deep  monitoring  well  penetrating  the 
next  underlying  aquifer.  t,ne 

an<1  b’  ^0ll,e2t  °ne  groundwater  sample  f-om  each  of  the  eight  new  wells 

and  one  sample  from  each  of  the  existing  wells  (MW-1,  MW-2,  MW-3  MW-41 
Analyze  all  12  samples  for  parameters  listed  In  Anne)!  A.  title  A-1 

oh  n  2‘  f?u:  3,t0rra  water  sampling  stations  shall  be  established.  Two 
n  r8  ^  \  at  U°  ™r"KU  ^0  the  mvr  hern  per  motor 

K  itV  rft  ’  ™f  I1:131'!  «  tu"  points  around  the  souUe^n 

perimete.  of  the  ramp  The  Invert  elevation  of  the  storm  drain  at  these 

?ewds  established  by  survey  or  by  inspection  of  existing  engineering 


onihiin^'t  rou^ds  op  samples  shall  be  obtained  from  each  storm  wat °r 
sampl  ng  station.  One  round  shall  be  obtained  Immediately  after  an  above 
freezing  precipitation  event,  the  remaining  round  5h.ll  be  obtained  after  * 
d  y  period  of  substantial  duration.  Analyze  all  eight  surface  water  sarrmles 
for  parameters  listed  in  Annex  A,  Table  A-1.  ter  3amples 

,n  ^’.v,1231311  two  3011  borIng3;  one  adjacent  to  the  catch  basin  lo-ated 

m  the  northern  corner  of  this  site,  and  one  boring  located  adjacent  to  the 

thi  Pme ZZT*TtZn~'0rner'  ***  brtrIn*  3ha11  be  ln3talled  using 
n.  .Me.  continuous  Sample  Tube  system  or  its  equivalent  to  define  site 

iZf  irT*'  fLh  b?rlngs  are  estimated  to  be  an  average  of  30  feet  de-n 

re  n.  h?  '"I*1***1"  0VA  «Ny  mete.-.  Based  on  the  OVA  or  HN„  * 

soil  Carnal M  n^h^'V  odor*  and  other  anomalies,  ta'<e  a  maximum  of  three 
soil  samples  p.  We  for  analyses  (maximum  of  6).  Analyze  all  soil  samples 
for  parameters  listed  in  Annex  A,  Table  A-2.  ^ 

f.  Continuous  water  level  recorders  shall  be  installed  near  the 
southwest  corner  of  the  East  Ramp  according  to  specifications  listed  in  1.4.7. 

Knglnil^pu8  "°-  *  '  8356  ^  Stor,«*  Plle  10 

a.  Drill  and  construct  four  shallow  sampl ing  wells  arourd  thP 
perimete-  of  this  site.  Locate  one  well  hydrallcally  upgradient  to 

vhT  /n;/10**  L°°ate  the  °ther  three  hydraullcallydowngradiert 

denn%  sue  s!;aUgraphy8ME  C""Un'J0u3  Sa"Ple  ^  ‘ts  equivalent  to 
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o.  install  3  soil  borings  around  tht  immediate  peripheral  edges  of 
the  coal  pile.  Each  boring  shall  be  Installed  using  the  CME  continuous  sample 
Tube  system  or  its  equivalent  to  define  site  strat  1  graphy.  Each  boring  is 
estimated  to  be  an  average  of  30  feet  deep.  Based  on  the  OVA  or  HNy  reading, 
dl scolorat ion,  odor,  and  other  anomalies,  take  a  maximum  of  three  soil  samples 
per  hole  for  analyses  (maximum  of  9).  Analyze  all  soil  samples  for  parameters 
listed  in  Annex  A,  Table  A-2. 

1.5  Qualitative  Risk  Assessment.  After  a  thorough  review  of  all  data 
gathered  during  the  field  investigation  and  the  establishment  of  ARARs  (1.3.) 
determine  the  potential  risk  to  human  health  or  welfare  and  the  environment 
from  the  contaminants  identified  at  the  various  sites  investigated.  Do  the 
following: 

a.  Identify  the  physical  and  chemical  characteristics  of  the  site 
contaminants  (e.g.,  toxicity,  carcinogenicity,  flammability,  etc.). 

b.  Identify  release  mechanism  (e.g,,  volatilization,  leaching)  and 
estimate  the  volume  of  contaminants  released  o~  being  released  at  each  IRP 
site. 

c.  Identify  potential  human  and  environmental  receptors  and  receptor 
characteristics  which  might  Increase  vulnerabil lty  to  the  effects  of 
contaminants . 

d.  Determine  potential  contaminant  exposure  pathways  (e.g.,  direct 
contact ,  Inhalation  of  vapors/dust,  ingestion  of  contaminated  water  or  soil, 
ingestion  of  aquatic  organisms). 

e.  Determine  representive  rates  of  migration  associated  with 
individual  sites.  Rates  of  flow,  groundwater  velocities,  and  times  necessary 
to  reach  receptors  shall  be  calculated  based  on  a  range  of  conservative 
assumptions . 

f.  Identify  those  IRP  sites  having  no  significant  Impact  upon  human 
health  and  welfare  or  the  environment  (i.e.,  a  "finding  of  no  significant 
impact"  or  FO‘,'31). 

g.  Identify  tnoae  IR?  sites  which  pose  an  immediate  and  direct  health 
hazard  and  require  remedial  actions. 

h.  Score  all  IRP  sites  where  a  remedial  alternative  has  been  selected 
using  the  Defense  Prloritl zation  System  (DPS)  (copy  mailed  under  separate 
cover). 

1.  Incl  ide  results  of  the  qualitative  risk  assessment  in  Section  IV  . 
of  the  Final  Report  (paragraph  1.9.1). 

1.6  FONSIs.  Using  the  forms/format  provided  by  the  Technical  Program 
Manager  (copies  mailed  under  separate  cover),  prepare  draft  FOVSIs  for  each 
IRP  site  where  the  results  of  this  initial  investigation  indicate  that  there 
is  no  significant  threat  to  human  health  and  welfare  or  the  environment 
(paragraph  1  - 9 . 2 . 4 ) . 
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),?  Preliminary  alternative  remedial  actions.  For  all  past  hazardous 
.waste  disposal  and  spill  sites  investigated  at  Selfridge  ANG8  MI,  except  those 
where  a  FONSI  is  applicable,  utilize  the  data  and  conclusions  obtained  from 
the  hydrogeological  survey,  site  character! zatlon ,  and  qualitative  risk 
assessment  to  develop  preliminary  alternative  remedl  al,  act  Ions .  Do  the 
following: 


a.  Identify  general  response  actions,  or  classes  of  responses. 

General  response  actions  considered  should  Include  the  "no  action"  alternative 
as  a  baseline  against  which  others  can  be  measured. 

b.  Identify  possible  technologies  for  each  general  response  action 
identified. 


c.  Screen  the  technologies  to  eliminate  Inapplicable  and  infeasible 
technologies  based  on  site  conditions,  waste  characteristics ,  and  technical 
requirements.  Eliminate  or  modify  those  technologies  that~raay  prove  extremely 
difficult  to  Implement,  be  unproven,  will  require  unreasonable  time  periods, 
that  do  not  effectively  contribute  to  the  protection  of  public  health  and 
welfare  or  the  environment,  or  that  may  have  significant  adverse  effects. 

Give  special  consideration  to  those  technologies  that  permanently  contain, 
immobilize,  destroy,  or  recycle  contaminants,  and  technologies  that  promote 
energy  recovery.  Cost  as  a  screening  factor  should  only  be  used  to 
discriminate  among  technologies  which  provide  similar  results.  A  technology 
which  will  res  jit  in  destruction  or  reduction  of  waste’s  mobility,  toxicity 
and  volume  (MTV),  although  it  may  have  a  high  capital  cost,  should  not  be 
eliminated. 


d.  If  applicable,  group  the  technologies  into  operable  units  (OUs). 
An  operable  unit  is  a  discrete  part  of  the  entire  response  action  that 
decreases  a  release,  threat  of  release,  or  pathway  of  exposure. 

e.  Develop  remedial  alternatives  based  upon  the  technologies 
remaining  after  the  initial  screening.  Alternatives  developed  shall  include 
the  following  categories: 

(1)  Alternatives  for  off-site  treatment  or  disposal 

(2)  Alternatives  that  attain  ARARs 

(3)  Alternatives  that  exceed  ARARs 

(*J)  Alternatives  that  do  not  attain  ARARs 
(5)  No  action 

Further,  alternatives  outside  of  these  categories  may  also  be  developed,  such 
as  non-cleanup  alternatives  (e.g.,  alternative  water  supply,  relocation, 
etc.). 


f.  Documentation  of  the  remedial  alternative  development  process, 
including  the  decision  rationale,  shall  be  included  in  Section  V  of  the  Final 
Report  (paragraph  1.9.1).  The  finalized  list  of  preliminary  remedial 
alternatives  shall  be  placed  in  Section  VI  of  the  Final  Report. 
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.  ,  D*tr?^U®1Uy  0bJectIve3  (DQOs) .  I  dent  l  fy  and  define  the  data  quality 

objectives  CDQOs)  necessary  to  perform  the  detailed  evaluation  of  rempdial 
alternatives  and  to  conduct  the  quantitative  risk  assessment  requlred'ln  any 
follow-on  I R3  task  order.  Incorporate  the  DQOs  Into  Section  V  of  th*  Final 
^P^t  (paragraph  1.9.1). 

1.9  Reports 

1.9.1  Final  Report.  Prepare  a  draft  Final  Report  delineating  all 
flndmgs  from  this  initial  Investigative  stage  of  the  remedial 

i2»VI?itllai,i0n/fefsib4lty  study-  Thls  Final  R«J»rt  oust  also  include  a 
detailed  discussion  of  the  recommended  alternative  remedial  actions  and  a 

?n^C}Pti°n  °f  *?*,  rork  Pr°P°sed.  Including  the  Data  Quality  Objectives 
(DQOs),  for  any  follow-on  remedial  investigation  and  feasibility  study  that 

rli  r'e<’ui''ed*  Forward  the  report  to  the  USAFOEHL/TS  for  Air  Force  and 
regjlatory  agency  review  (Item  VI,  Sequence  No.  *,  paragraph  6.1). 

1.9. 1.1  Tables  and  figures.  All  data  relevant  to  the  findings  of  this 
investigation  that  were  captured  in  the  field  or  made  available  through  other 
studies  sha.l  be  tabulated  for  analysis  and  review.  The  contractor  shall 
p-ovide  as  -any  tables  and  fig  res  as  possible.  Lists  of  required  fig  res  and 
tables  are  . ound  as  attachments  to  the  Report  Format  (USAFOEHL/TS  Handbook, 
oe_  or,  3/  ^  All  figres  and  tables  shall  be  clear  and  easy  to  i nte-p-et , 
shall  be  o'  publishable  quality,  and  shall  contain  legends  that  Identify *t±ie 
symbols  used  for  the  pjrposes  of  illustration. 


.9.1.2  Descriptive  Statistics.  This  information  (See  Section  10  of 

W/ incorporated  into  the  Air  Force  Information  Management 
^  CIRr.MS)  and  snail  not.  hp  oouqi a.  n .m.  a r  ^ u a  _  _  . , . . , 


1.9. 

Handbook)  ....  ^  into  the  Air  Force  Information  Management 

System  (IRP.MS)  and  shall  not  be  considered  as  part  of  the  Draft  or  Final 
Report. 


Draft  reports.  Draft  reports  are  considered  "d.-afts"  only  in  the 
sense  that  they  have  .not  been  reviewed  and  approved  by  the  Air  Force.  In  all 
other  respects,  "drafts”  must  be  complete,  In  the  proper  format,  and  free  of 
grammatical  and  typographical  errors.  All  draft  reports  shall  be  thoroughly 
nc^ned  tflr0Jgh  in-house  peer  technical  review  before  being  released  to 

f'KAFnru^  /t<;  £ep^  J°rcat*  StrIotly  adhere  t0  the  USAFOEHL/TS  report  format 
(USAFOEH./TS  Handbook,  Section  3,  mailed  under  separate  cove-)  for  preparation 

order1  a~d  rinal  r-P°r^s.  This  format  Is  an  integral  part  of  the  delivery 

1.9. 1.5  Microfiche  copies  of  final  report.  Provide  three  (3)  miorofi-he 
copies  of  the  approved  final  report  (Item  VI,  Sequence  No.  17,  Paragraph  6.1). 

1.9.2  Plans  for  Current  Effort. 

1.9. 2.1  iRp  Work  Plan  for  Stage  2.  Use  the  Work  Plan  Format  provided 
under  separate  cover  (USAFOEHL/TS  Handbook,  Section  U) .  The  work  plan  is  due 
six  (6)  weeks  after  Notice  to  Proceed  (NTP) .  Distribute  copies  of  the  work 
Plan  as  specified  by  USAFOEHL/TS  (Item  VI,  Sequence  No.  H,  Paragraph  6.1). 
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1.9. 2-2  Quality  Assurance  Project  Plan  (QAPP)  for  Stage  2.  Use  the  QAPP 
Format  provided  under  separate  cover  (USAFOEHL/TS  Handbook,  Section  5).  The 
QAPP  is  dae  eight  (8)  weeks  after  Notice  to  Proceed  (NTP)  (Item  VI,  Sequence 
No.  il,  paragraph  6.1), 

1.9. 2.3  Health  and  Safety  Plan  for  Stage  2  .  Provide  a  written  Health 
and  Safety  Plan  within  three  (3)  weeks  after  NTP  (Item  VI,  Sequence  No.  4, 
Paragraph  6.1).  Comply  with  USAF,  OSHA,  EPA,  state  and  local  health  and 
safety  regulations  regarding  the  proposed  work  effort.  Use  EPA  guidelines  for 
designating  the  appropriate  levels  of  protection  needed  at  the  study  sites. 
Coordinate  the  Health  and  Safety  Plan  directly  with  applicable  regulatory 
agencies  prior  to  submittal  to  USAFOEHL/TS. 

1.9.2.H  FONSIs.  Incorporate  FONSIs  into  an  appendix  of  the  Final  Report 
(paragraph  1.9.1).  Provide  five  (5)  copies  of  each  FONSI  to  the  ANGSC  POC 
after  approval  by  the  USAFOEHL/TS  TPM  (Item  VI,  Sequence  Np.  H,  Paragraph 
6.1).  • 

1.9. 2.5  R  4  D  Status  Reports.  Include  all  data  as  required  by  the 
USAFOEHL/TS  Handbook,  Section  6  (provided  under  separate  cover).  Tabulated 
field  and  laboratory  test  results  and  QA/QC  data  shall  be  incorporated  into 
the  next  nor.thly  R  4  D  Status  Report  as  they  become  available  and  forwarded  to 
the  USAFOEHL/TS  (Item  VI,  Sequence  No.  1,  Paragraph  6.1). 

1.9. 2.6  Data  Management.  In  addition  to  the  hard  copy  of  the  field  attd 
laboratory  test  results  submitted  with  the  monthly  R  4  D  Status  Report,  data 
collected  in  this  effort  shall  be  archived  with  Air  Force  compatible  computer 
hardware  and  software  and  forwarded  to  the  USAFOEHL/TS  per  format  and  media 
Instruction  provided  (USAFOEHL/TS  Handbook,  Section  7)  (Item  VI,  Atch  2, 
Sequence  No.  1,  Paragraph  6.2), 

1.9. 2.7  Informal  Technical  Report  (ITR).  Upon  completion  of  all 
analyses,  tabulate  and  incorporate  all  results  into  an  Informal  Technical 
Information  Report  and  forward  the  report  to  USAFOEHL/TS  no  later  than  three 
(3)  weeks  after  all  analyses  have  been  completed  (Item  VI,  Sequence  3, 
Paragraph  6.1).  Use  the  format  provided  in  the  USAFOEHL/TS  Handbook,  Section 
8,  provided  under  separate  cover. 

1.9.3  Plans  for  Followup  Effort.  The  contractor  shall  initiate 
preparation  of  plans  for  the  followup  effort  only  after  all  regulatory  agency 
and  Air  Force  comments  have  been  incorporated  into  the  second  Draft  Report. 

The  followup  plans  shall  be  delivered  at  the  same  time  as  the  Final  Report 
(paragraph  1.9.1). 

1.9. 3.1  IRP  Work  Plan  For  Next  Effort  ( IRPWP-3) .  Use  the  Work  Plan 
Format  provide!  under  separate  cover  (USAFOEHL/TS  Handbook,  Section  H) . 
forward  all  copies  to  the  'JSAFOEHL/TS  (Item  VI,  Sequence  No.  4,  Paragraph 
6.1). 

1.9. 3. 2  QAPP  for  Next  Effort  (QAPP-3).  Use  the  QAPP  Format  provided 
under  separate  cover  (USAFOEHL/TS  Handbook,  Section  5).  Forward  all  copies  to 
USAFOEHL/TS  (Item  VI,  Sequence  No.  4,  Paragraph  6.1). 
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1.9. 3.3  Coat  Data.  In  a  separate  letter  to  the  final  work  plan,  submit  a 
lump  sum  cos t^  estimate  for  wo^k  required  to  complete  any  follow-on  effort 
(Item  VI,  Sequence  No,  2,  paragraph  6.1). 

1.10  Meetings.  A  maximal  of  three  (3)  contractor  personnel  shall  attend 
three  (3)  meetings  at  Selfrldge  ANGB  MI.  Each  meeting  shall  be  two  8  hour 
workdays  in  duration.  All  meetings  shall  be  coordinated  by  USAFOEHL/TS. 

1.11  Special  Notifications.  Immediately  report  to  the  USAFOEHL/TS 
Technical  Program  Manager  or  his  supervisor,  via  telephone,  data/results 
generated  during  this  Investigation  which  Indicate  an  Imminent  health  risk. 
Follow  the  telephone  notification  with  a  written  notice  within  three  (3)  days 
and  attach  a  copy  of  the  laboratory  raw  data  (e.g.,  chromatograms ,  standards 
used  for  calibration,  etc.). 

II.  SITE  LOCATION  AND  DATES: 

Selfridge  ANGB,  MI 

Date  to  be  established 

III.  BASE  SUPPORT 


I 

I 

I 

1 

I 

I 


The  Base  will: 

3.1  Locate  underground  utilities  and  issue  digging  o~  ot'ne"  appropriate 
permits  to  the  IRP  contractor  prior  to  the  commencement  of  digging  or  drilling 
operations. 

3r-2 — Ac^i-gn— accumulation  points  wli 
to  -ddl  ver-  ary— dr*  111  o-rt 


■  -eo-nbraotor 


■-h-a-sar^ottt-; — The 


I 


generated  fa^Ofa---t-he-r-equ-ired--wor4<--.<hF-ch  ore-suspect 

oon  tract  or — ts-respcmsiblc  for-  pro  v-i-dffvg-aTl-fle  cess  ary— eorvta-inerc — (55~ga41-on 
dr-um-s.) — and  -for  tr-anspor t trg— the  ccnrLdinerl  zed  material — to — fc-he — a-coumul at  1  on 

point.  ('It,  c.  ptl.  i-utifh  V-UJS  JX,-  t_f  7/' Lri  I  y  7  fi 

CO /’A  4‘-un‘  i  •*'**?_  1  C  r  Tr  f 

-4. 3  -•  Provi  de  the  contractor  with  existing  engineering  plans,  drawings, 
diagrams,  aerial  photographs,  etc.,  to  evaluate  IR?  sites  under  investigation.  > 

.  ^rovide  the  contractor  with  their  hazardous  waste  generator  number  and 

sign  tne  hazardous  waste  manifest  in  the  event  hazardous  material  is  encounter* 

3.5  Arrange  for,  and  have  available  p~io~  to  the  start  up  of  field  work, 
the  following  services,  materials,  wo^k  space,  and  Items  of  equipment  to 
lh^  contractor  daring  the  investigation: 


% 


f 


I 


a.  Personnel  Identification  badges,  vehicle  passes  and/or  ent”y 

permits. 

b.  A  secure  staging  area  (approximately  1000  sqjare  feet)  for  storing 
equipment  and  supplies. 

c.  A  supply  (e.g.,  fire  hydrant,  stand  pipe,  etc.)  of  large 
quantities  of  potable  water  for  borehole  flushing,  equipment  cleaning,  etc. 


I 

1 

1 

1 
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d.  A  paved  area  where  drilling  equipment  can  be  cleaned  and 
decontaminated.  A  source  of  potable  water  (i.e.,  ordinary  outdoor  water 
faucet)  and  a  110/115  VAC  electrical  outlet  must  be  available  within  25  feet 
of  the  paved  area  for  steam  cleaner  hookup.  Drainage  from  this  paved  area 
should  be  through  an  oil/water  separator  to  a  sanitary  sewer. 


e.  A  set  of  keys  to  the  locks  on  any  existing  test/monltoring  wells 
at  Selfridge  ANG3  HI.  The  keys  shall  be  returned  to  the  3ase  POC  by  the 
contractor  when  the  survey  has  been  completed. 


IV.  GOVERNMENT  FURNISHED  PROPERTY:  None. 

V.  GOVSWMENT  POINTS  OF  CONTACT: 


5.1  USAFOEHL/TS 

Technical  Program  Manager  (TPM) 
2Lt  Dale  J  Dietzel 
Brooks  AF3  TX  78235-5501 
(512)  536-2158 
AV  240-21 58/21  59 
1-800-821-4528 


5.3  ANGSC/SGPB 
MAJC0M  ROC 

Lt  Col  Michael  C.  Washeleski 
Andrews  AF3  MD  20331-6008 
(301)  931-5926 
AV  358-5926 


5.2  Sel fridge  ANG3  MI 

Base  Moni tor/Poi r.t  of  Contact  (POC) 

Hr  Harlan  Faulk 

Det  1,  HQ  MIANG/SGC 

Selfridge  ANG8  MI  48045 

(313)  466-4701 

AV  273-4701 


VI.  DELIVERABLES 


6.1  Attachment  1  of  the  basic  contract.  In  addition  to. Sequence  numbers 
1,  5  and  11  listed  in  Attachment  1  to  the  basic  contract  which  apply  to  all 
orders,  the  Sequence  numbers  and  dates  listed  below  are  applicable  to  this 
order : 


Sequence  No. 

Para 

No. 

Block  10 

Block  11 

Block  12 

Block  13 

Block  14 

4  (Work  Plan) 

1.1. 

9.2.1 

ONE/R 

87 

Oct 

16 

87  Nov 

06 

88 

Jan  26 

20 

4  (QAPP ) 

1.1. 

9.2.2 

ONE/R 

87 

Oct 

23 

87  Nov 

20 

88 

Feb  09 

20 

4  (Health  & 
Safety) 

1.1. 

9.2.3 

ONE/R 

87 

Oct 

06 

87  Oct 

16 

88 

Jan  26 

20 

4  (FONSIs) 

I.l. 

9.2.4 

ONE/R 

88 

Jan 

31 

83  Feb 

09 

88 

Sep  23 

***» 

4  (Tech. 

Rpt) 

1.1. 

9.1 

ONE/R 

88 

Jan 

31 

88  Feb 

09 

88 

Sep  23 

*  * 

3  (ITR) 

1.1. 

9.2.7 

OTIME 

* 

* 

- 

4 

4  (Work  Plan-3) 

1.1. 

9.3.1 

ONE/R 

83 

May 

15 

83  Sep 

23 

88 

Dec  30 

4 

20 
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A  (QAPP-3) 

1. 1.9. 3. 2 

ONE/R 

88  May 

15 

88  Sep  23 

88  Dec  30 

4 

2  (Cost  L L r ) 

1. 1.9. 3. 3 

OTIME 

83  May 

15 

83  Dec  30 

- 

/ 

1  k 

MTHLY 

87  Oct 

30 

87  Mov  16 

1 

1  «  » 

3 

15 

MTHLY 

87  Oct 

30 

3  7  "ov  1 6 

*  ** 

3 

17  (Microfiche) 

1. 1.9. 1.5 

OTIME 

88  Sep 

30 

88  Oct  31 

- 

3 

6,2  Attachment  2  of  the  basic 

contract . 

Sequence  No. 

Para  No. 

Block  10 

Block 

1J_ 

Block  12 

Block  13 

Block 

1 

I. 1.9. 2. 6 

OTIME 

88  Feb 

09 

88  Sep  23 

1 

6.3  Notes. 


*  Upon  completion  of  the  total  analytical  effort  and  not  later  than  three 
-eeks  a, ter  all  analyses  have  been  completed. 

**  One  first  draft  report  (15  copies),  one  second  draft  report  (25 
copies),  and  one  final  report  (50  copies  plus  the  original  camera-ready  copy) 

=  e  required.  Incorporate  Air  Force  comments  into  the  second  draft  and  flrfal 
reports  as  specified  by  the  USAFOEHL/TS.  Supply  the  USAFOEHL/TS  with  an 
advance  copy  of  the  first  draft,  second  draft,  and  final  reports  for 
acceptance  prior  to  distribution.  Distribute  the  remaining  1 4  copies  of  the 
Tirst  draft  report,  2H  copies  of  the  second  draft  report,  and  U9  copies  of  the 
final  repirt  as  specified  by  the  USAFOEHL/TS. 


*i»  ? 


Submit  monthly  thereafter. 


_  **  r  * v<*  (5)  copies  of  each  FONSI  shall  be  provided  to  the  ANG3C  POC. 
Forward  an  advance  copy  of  eacn  FONSI  to  USAFOEHL/TS  for  approval  prior  to 
-1  strip  it  ion  to  the  4NG3C  POC. 
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Number  of  Wells,  borings.  Stations. and  Samples  by  Site 
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V)  r-  (V  ^  U-\  %0  ^  CO 
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Coal  PUs 
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Soli  Hoi  Stupe  Content  ASTM  D2216  -  per  cent 


NOTES 


a  The  methods  cited  are  from  the  following  sources: 

1 

"A"  Methods  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater,  1 6th  Edition  (1985) 

"E"  Methods  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA 
Manuals,  600/4-79-020  (USEPA,  1983  -  with  additions) 

Methods  for  Organic  Chemical  Analysis  of  Municipal  and 
Industrial  Wastewater,  40  CFR  1 36 ,  Appendix  A 

Inductively  Coupled  Plasma  *  Atomic  Emission 
Spectrometer  Method  for  Trace  Elements? Analysis  of  Wata'' 
and  Wastes,  40  CFR  1 36,  Appendix  C 

"SW"  Methods  Test  Methods  for  Evaluating  Solid  Waste,  Physical/ 
Chemical  Methods,  SW-846,  3rd  Edition  (USEPA,  1986) 

/ 

b  Contractor  shall  comply  with  the  established  criteria  for  Limits  of 
Detection  in  Annex  B. 

c  For  soil/sediment  samples,  report  results  as  rag/kg  of  dry  soil  or  ~ 
sediment.  Report  moisture  content  for  each  sample. 

d  Metals  in  water  and  soil/sediment  samples.  Limits  of  Detection  must  be 
at  or  below  the  values  specified.  (E200.7,  SW6010) 


Detection  Limits 


Metal 

'  Water  (mg/L) 

Soil/Sediment  (mg/kg) 

Aluminum 

A 1 

0.2 

20 

Antimony 

Sb 

0.2 

20 

Arsenic 

As 

0.3 

_ 

Barium 

Ba 

0.01 

1 

Beryllium 

Be 

0.002 

0.2 

Boron 

B 

0.03 

3 

Cadmium 

Cd 

0.005 

2 

Calcium 

Ca 

0.05 

5 

Chroni  um 

Cr 

0.03 

4 

Cobalt 

Co 

0.04 

4 

Copper 

Cu 

0.03 

3 

Iron 

Fe 

0.04 

4 

Lead 

Pb 

0.2 

20 

Magnesi um 

Mg 

0.2 

20 

Manganese 

Mn 

0.01 

1 

Molybdenum 

Mo 

0.04 

4 

N ickel 

Ni 

0.015 

5 

Potassium 
Seleni um 

K 

Se 

(determine 

0.4 

at  time  of  analysis) 
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Silica 

0.3 

Silver 

Ag 

0.03 

Sodium 

Na 

0.9 

Thallium 

T1 

0.2 

Vanadi um 

V 

0.04 

Zinc 

Zn 

0.01 

e  Purgeable  halocarbons  in  water  and  soil/sediment  samples.  Limits  of 
Detection  must  be  at  or  below  the  values  specified.  (E601,  SW8010) 


Parameter 


Detection  Limits 

Water  (pg/L)  Soil/Sediment  (rag/kg) 


Brotnodichloromethane 

Bromoform 

Bromonethane 

Carbon  tetrachloride 

Chlorobenzene 

Chi or 0 ethane 

2-Chloroethyl vinyl  ether 
Chloroform 
Chloromethane 
Dibromochlororaethane 
1 1 2-Dichlorobenzene 
1 ,3~Dichlorobenzene 
1 ,  4-Dichlorobenzene 
Dichlo-odifluoromethane 

1 . 1- Dichloroethane 

1 .2- Dichloroethane 

1 . 1 - Diehl or oet hen e 
trans-1 , 2-Dichl oroethene 

1 .2- Dichloropropane 
cis-1 , 3-Dichloropropene 
trans-1 ,  3 “D i chi or op- ope ne 
Methylene  chloride 

1.1.2. 2- T etrachioroethane 
Trichl oroethene 

1.1. 1- Trichloroethane 

1 . 1 .2- Trichloroethane 
Tetrachl oroethene 
Trichl  orofluorooiethane 
Vinyl  chloride 
Benzyl  chloride 
Broraobenzene 

Bis(2-chloroethoxy  Jmethane 
Bis(2-chloroisopropyl )ether 
Chloroacetaldehyde 
Chloral 

1 - C hi or 0 hexane 
Chlororaethyl  methyl  ether 

2- Chlorotoluene 
Dibroraoraethane 


0.5 

1 

6 

0.6 

1.2 

3 

0.7 

0.2 

0.4 

0.5 

0.5 

1 

0.5 

9 

0.4 

0.2 

0.7 

0.5 

0.2 

1 

2 

2 

0.2 

0.2 

0.2 

0.1 

0.6 

5 

0.2 


0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1. 
0.1 
0.1 
0.1 
0.1 
o.r 
0.1 
0.1 
0.1 
0.1 
0.1 
0.  1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
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1 » 1 ,1, 2-Ietrachloroethane  -  0.1 

1 , 2,3"Trichloropropane  -  0*,1 

f  Semivolatile  organic  compounds  in  water  and  soil/sediment  samples. 
Limits  of  Detection  must  be  at  or  below  the  values  specified. 
(E625,  SW8270) 


Analyte  (Base/neutral 
l  acid  extractables) 


•  Hater 


Detection  Limits 

(ug/L)  Soil/Sediment  (mg/kg) 


Acenaphthene  ,  10 

Acenaphthylene  10 

Anthracene  10 

Benzo(a)anthracene  10 

Benzo(b  )f  luoranthene  10 

Benzo(k  )fluoranthene  10 

&nzo(a  )pyrene  10 

Benzo(ghi  )perylene  10 

Benzyl  butyl  phthalate  10 

4-Bromophenyl  phenyl  ether  10 

bis(2-Chloroethoxy )methane  10 

bis(2-Chloroethyl )  ether  10 

bis(2-Chloroi sopropyl )  ether  10 

2-Chloronaphthalene  10 

4-Chlorophenyl  phenyl  ether  10 

Chrysene  10 

Dibenzo  (a  ,h  )anthracene  10 

Di-n-butylphthalate  10 

1 , 2-Dichlorobenzene  5 

1 , 3~Dichlorobenzene  5 

1 1  4-Dichlorobenzene  5 

;  3*3'“Dichlorobenzidine  20 

Diethyl  phthalate  20 

Dimethyl  phthalate  10 

2, 4-Dini trotoluene  10 

2,6-Dinitrotoluene  10 

Di-n-oetyl  phthalate  10 

bis(2-ethylhexyl )phthalate  10 
Fluoranthene  10 

Fluorene  10 

Hexachlorobenzene  10 

Hexachlorobutadiene  10 

Hexachloroethane  10 

Indeno(  1 , 2,3~cd )pyrene  10 

Isophorone  10 

Naphthalene  10 

Nitrobenzene  10 

n-Nitrosodi-n-propylamine  10 

Phenanthrene  10 

Pyrene  10 

^ » 2, 4-Trichlo"obenzene  10 


0.5 
0.5 
0.5 
0.5 
•  0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 


OQ 
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4-Chloror-.3-raethylphenol  10 

2-Chlo,'ophenol  10 

2.4- Dichlorophenol  10 

2,  4-Diraethyl phenol  10 

2. 4- Dini trophenol  50 

2-Methyl-4,6-dinitrophenol  50 
2-Nitrophenol  10 

4-Nitrophenol  10 

Pentachlorophenol  10 

Phenol  10 

2.4.5- Trichlorophenol  50 

2. 4.6- Trichlorophenol  10 


0.5 

0.5 

0.5 

0.5 

1.5 

1.5 

0.5 

0.5 

0.5 

0.5 

1.5 

0.5 


g  Purgeable  aromatic  compounds  in  water  and  soil/sediment  samples.  Limits 
of  Detection  must  be  at  or  below  the  values  specified. ^.(E602,  SW8020) 


Analyte 


Water 


Detection  Limits 

(yg/L)  Soi 1/Sediment  (mg/kg) 


Benzene  0.7 

Chlorobenzene  1 

1 .2- Dichlorobenzene  2 

1 . 3- Dichlorobenzene  2 

1 . 4- Dichlorobenzene  0.5 

Ethylbenzene  1 

Toluene  1 

Xylenes  2 


0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 

0.2 


h  Volatile  organic  compounds  (VOCs)  in  water  and  soil/sediment  samples. 

Limits  of  Detection  must  be  at  or  below  the  values  specified.  (E524, 
SW8240) 


Detection  Limits 

Analyte  Water  (ug/L)  Soil/Sediment  (mg/kg) 


Acetone 

10 

0.1 

Benzene 

•3 

0.1 

Br  cmod  i  ch  1  or  om  e  t  ha  n  e 

5 

0.1 

Bromof  or'm 

5 

0.1 

Brcmomethane 

10 

0.1 

2-Butanone  (MEK) 

10 

0.1 

Carbon  disulfide 

•5 

0.1 

Carbon  tetrachloride 

3 

0.1 

Chlorobenzene 

5 

0.1 

Chloroethane 

10 

0.1 

2-Chloroethyl vinyl  ether 

10 

0.1 

Chloroform 

•  5 

0.1 

Chloromethane 

10 

0.1 

Dibroraochloromethane 

•  5 

0.1 

1,2-Dichlorobenzene 

5 

0.1 

1 ,3~Dichlorobenzene 

5 

0.1 
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1 , H-Dichlorobenzene 

5 

0.1 

1 , 1-Dichioroethane 

5 

0.1 

1 , 2-Dichloroethane 

3 

0.1 

1 , 1-Dichloroethene 

3 

0.1 

trans-1 ,2-Dichloroethene 

5 

0.1 

1 ,2-Di'chloropropane 

5 

0.1 

cis-1 , 3 -D i chi or opr ope ne 

5 

0.1 

trans-1 ,3"Dichloropropene 

5 

0.1 

Diethyl  ether 

10 

0.1 

Ethylbenzene 

■  5 

0.1 

Methylene  chloride 

5 

0.1 

2-Methyl-2-pentanone  (MIBK) 

10 

0.1 

1 , 1 ,2, 2- tetrachloroethane 

5 

0.1 

Tetrachloroethene 

3 

0.1 

Toluene 

5 

0.1 

1 , 1 ,1-Trichloroethane 

5 

0.1 

1 , 1 ,2-Trichloroethane 

5 

0.1 

Trichloroethene 

3 

0.1 

Trichlorofluoromethane 

10 

0.1 

Vinyl  chloride 

0.5 

0.1 

Xylenes  (total,  all  isomers) 

5 

0.1 

i  Detection  Limits  and  Regulatory  Limits  for  EP  TOX 

HO  CFR  261 . 24 

Metal  Detection  Limits  (mg/L)  Max  Concentration 

5.0 
100 
'  1.0 
5.0 
5.0 
0.2 
1.0 
5.0 


As 

0.-5 

Ba 

0.5 

Cd 

0.1 

Cr 

0.5 

Pb 

0.5 

Hg 

0.002 

Se 

0.1 

Ag 

0.5 
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Annex  B 


SPECIFIC  REQUIREMENTS  FOR  CHEMICAL  ANALYSES 

B.  1  Arndytioal  parameters.  The  analytical  parameters  are  summarized  in 
Annex  A  along  with  the  required  methods, 

B.2  I4.nl ts  of  Detection,  Definition:  the  minimum  concentration  of  a 
substance  that  can  be  measured  and  reported  with  99*  confidence  that  the  true 
value  is  greater  than  zero.  Analytical  laboratories  shall  establish  a  Limit 
of  Detection  (LOD)  for  each  parameter  and  analyte  listed  in  Annex  A  using 
procedures  outlined  in  one  of  the  following  references: 

a.  the  applicable  EPA  or  Standard  method, 

b.  HO  Code  of  Federal  Regulations  (CFR )  1 3 6 ,  Appendix  B,  or, 

c.  "Principles  of  Environmental  Analysis"  (Analytical  Chemistry, 

Vol  55,  pages  2210  -  2218,  Dec  1983). 

B.2.1  Approval  of  Limits  of  Detection.  A  list  of  the  laboratory 
established  Limits  of  Detection  shall  be  incorporated  into  a  table  and 
included  in  the  contractor's  Quality  Assurance  Project  Plan  (QAPP).  Limits  of 
Detection  must  be  approved  by  the  USAFOEHL/TS  Technical  Program  Manager  pr*-ior 
to  samples  being  submitted  to  the  laboratory  for  analysis. 

B.2. 2  Approval  criteria.  Limits  of  Detection  exceeding  any  one  of  the 
following  criteria  will  not  be  approved: 

a.  LOD  greater  than  the  established  Federal  or  state  standard/ 
criterion 

/ 

b.  LOD  greater  than  the  "Detection  Limit"  listed  in  Annex  A  of  this 
delivery  order 

B.2. 3  Interference  with  detection  of  analyte  In  samples.  If  the  approved 
LOD  for  a  particular  analyte/parameter  cannot  be  met  because  of  matrix  and /or 
other  interferences ,  the  laboratory  shall  report  the  detection  limit  actually 
achieved  and  explain  in  a  footnote  on  the  test  report  the  difficulties 
encountered. 

B. 3  Second-column  GO  conf Irmation.  For  those  methods  which  employ  gas 
chromatography  (GC)  as  the  analytical  technique  (E601,  E608,  SW8020,  SW8080, 
and  SW8150)  positive  confirmation  of  identity  is  required  for  all  analytes 
having  concentrations  higher  than  the  Limit  of  Detection  (LOD).  Conduct 
positive  confirmations  by  second-column  GC;  however,  gas  chromatograph y/mass 
spectroscopy  (GC/MS)  can  be  used  for  positive  confirmation  if  the  quantity  of 
each  analyte  to  be  confirmed  is  above  the  detection  level  of  the  GC/MS 
instrument.  Analytes  which  cannot  be  confirmed  will  be  reported  as  "Not 
Detected"  in  the  body  of  the  report,  but  the  second-column  GC  or  GC/MS 
analytical  results  (numerical  and  nonnumerical )  shall  be  provided  in  the 
report  appendix  along  with  the  results  of  the  first  column  analysis.  Base  the 
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I 

quantification  of  confirmed  analytes  on  the  first-column  analysis.  Th*1 
maximum' number  of  second- column  conf irmational  analyses  shall  not  exceed  fifty® 
percent  (50  J)  of  the  actual  number  of  field  samples  (to  include  duplicates,  ® 
replicates,  ambient  conditions  blanks,  trip  blanks,  and  equipment  blanks).  If 
the  number  of  samples  requiring  second  column  confirmation  exceeds  th;  s  *  ■ 

allowance,  contact  the  USAFOEHL/TS  Technical  Program  Manager.  The  total  I 

number  of  samples  listed  in  Annex  A  includes  the  allowance  applicable  to  each 
GC  method.  If  GC/MS,  or  a  combination  of  second- column  GC  and  GC/MS,  is  used,® 
the  total  cost  of  all  such  analyses  for  a  particular  parameter  shall  not  I 

exceed  the  funding  allowed  fo~  positive  confirmation  using  only  second-column 

L/'v  • 

i 

i 

i 

i 

i 

i 

i 

i 

§ 

i 

k 

1 

i 

i 
i 
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Annex  C 


SPECIFIC  FIELD  REQUREMENTS 

C.1  FIELD  SAMPLING,  SAMPLE  PRESERVATION  AND  HOLDING  TIMES.  Strictly 
comply  with  the  sampling  techniques  contained  in  Standard  Methods  for  the 
Examination  of  Water  and  Wastewater,  16th  Edition  (1985);  ASTM,  Section  11 
Water  and  Environmental  Technology;  Test  Methods  for  Evaluating  Solid  Waste 
Physical/Chemical  Methods,  SW-846,  3rd  Edition  (USEPA,  1986);  Methods  for 
Chemical  analysis  of  Water  and  Wastes,  EPA  Manual  600/4-79-020  (1983):  and  the 
Handbook  for  Sampling  and  Sample  Preservation  of  Water  and  Wastewater  E^A 
Document  600/4-82-029  (1982).  For  water  samples,  follow  the  sample 
preservations  and  maximum  holding  times  specified  in  40  Code  of  Federal 
Regulations  (CFR)  136.3  (e),  Table  II.  Preservations  and  maximum  holding 
times  fo-  ail  otne-  sample  matrices  shall  be  in  accordance  with  the  applicable 
method. 


C  .2 


S&apling  groundwater  test  wells. 


a.  After  development,  allow  wells  to  stabilize  for  a  minimum  of  three 
(3)  days  be.  ore  sampling.  When  possible,  sample  areas  having  low  levels  of 
contamination  prior  to  sampling  those  having  high  levels.  Record  weather 
conditions  prevalent  at  time  of  sampling  (e.g.,  wind  direction  and  speed, 
ambient  temperature,  precipitation).  The  Base  Weather  Service  can  be  of 
assistance  in  supplying  such  information. 

b.  P.  io.  to  purging  the  wells,  examine  the  surface  of  the  water  table 
for  the  presence  of  hydrocarbons  and  take  water  level  measurements  to  the 
nearest  0.01  foot  with  respect  to  the  established  survey  point  on  top  of  the 

1  C  applicable,  measure  the  thickness  of  the  hydrocarbon  laye”. 
observations  admeasurements  and  incorporate  them' intent  he  Fina1 
Report  (paragraph  1.9.1).  * 

c.  Purge  the  well  using  a  submersible  pump,  bailer,  or  other 
acceptable  method.  Purge  until  a  minimum  of  three  (3)  well  volumes  (based  on 
torenoie  diameter)  of  water  has  been  displaced  and  the  pH,  temperature, 

►£eCifi\C  c.oncl wetance ,  color,  and  odor  of  the  discharge  have  stabilized  using 
the  following  criteria:  pH  1  0.1  unit,  temperature  L  0.5C,  and  specific 

conductance  _+  10  pmhos/cm.  Include  the  final  measurements  in  the  Results 
section  of  the  Final  Report  (paragraph  1.9.1). 

d.  Collect  water  samples  with  a  Teflon  bailer.  To  collect 

representative  aquifer  samples  where  floating  hydrocarbons  are  present,  use  a 

samp-er"  or  similar  point  sampling  device  to  minimize  the  influence  of 
tne  Free  product. 

e.  If  the  well (s )  cannot  be  sampled  due  to  incomplete  well 

rea-fnn n«fc  ’  usu.al  wel1  characteristics,  or  other  reason(s),  indicate  the 
reason(s)  in  the  Final  Report  (paragraph  1.9.1). 
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f.  Remeasure  water  levels  arte-  sampling  and  after  the  water 

conditions  in  the  wells  have  stabilized.  Record  measurements  In  the  field 
log. 


C.3  Collection  of  surface  water/sediment  samples.  Collect  samples  so  as 
not  to  cause  cross-contamination;  obtain  downstream  samples  first,  and  obtain 
the  water  sample  at  each  location  before  the  sediment  sample.  Measure  pH, 
temperature ,  and  specific  conductance  at  each  surface  water  sampling  point. 
Permanently  mark  the  location  where  surface  water  or  sediment  samples  are 
collected.  Record  the  location  on  a  project  map  for  each  specific  site  or 
zone,  whichever  applies. 

C.H  Speoiflc  Requirements  for  Decontamination 

C.^.l  ©econtami nation  of  sampling  equipment.  Decontaminate  all  sampling 
equipment,  including  internal  components,  prior  to  use  and  Between  samples  to 
avoid  cross-contamination.  Wash  equipment  with  a  labo-atory-g-ade  detergent 
followed  by  drinking  quality  water,  ASTM  Type  II  Reagent  Water,  pesticide- 
grade  methanol,  and  pesticide-grade  hexane  rinses.  Allow  sufficient  time  fo- 
the  solvent  to  evapo-ate  and  the  equipment  to  dry  completely  befo-e  reuse. 
Sampling  equipment  used  to  collect  samples  fo-  organics  analysis  shall  not  be 

allowed  to  come  in  contact  with  any  type  of  plastic  (e.g.,  plastic  sto-age 
bags). 

«P 

C.4.2  Type  II  Reagent  Water.  Insure  that  the  Type  II  Reagent  Water  used 
to  decontaminate  sampling  equipment  is  free  of  contaminants  which  may 
interfere  with  the  required  laboratory  analyses.  Type  II  Reagent  Water  is 
prepared  using  a  still  designed  to  produce  a  distillate  having  a  conductivity 
of  less  than  1.0  micromho/cra  (at  25  deg  C).  Double  distillation  and  special 
features  (e.g.',  degassing,  activated  charcoal  filtration)  are  usually  requi-ed 
to  achieve  the  Type  II  Reagent  Water  specification.  Distilled  water  purchased 
from  local  supply  sto-es  (e.g.,  s upe-ma-ket )  is  not  Type  II  Reagent  Water. 
Furnish  the  analytical  data  or  manufacturer' s  certif ication  which  ve-ifies  the 
quality  of  the  Type  II  Reagent  Water. 

C.H.3  education  of  monofilament  line.  Dedicate  for  each  well  the 
monofilament  line  or  steel  wire  used  to  lower  sampling  equipment  into  the 
well.  Do  not  use  a  line  or  wire  in  more  than  one  well. 

C.iJ.i)  *ater  level  probe  decontamination.  Decontaminate  the  calibrated 
water  level  probe  for  measuring  well  volume  and  water  level  elevation  before 
use  in  each  well. 

£.*1.5  Drilling  rig  and  tool  decontamination.  Tho-oughly  clean  and 
decontaminate  the  drilling  rig  and  tools  befo-e  initial  use  and  after  each 
borehole  completion.  As  a  minimum,  steam  clean  drill  bits  after  each  borehole 

is  installed.  Drill  from  the  "least"  to  the  "roost"  contaminated  sites,  if 
possible. 
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S®curfy*  A11  wells  shall  be  seoj-ed  as  goon  a3  possible 
e.  drilling.  Provide  locks  fo~  both  flush  and  above-ground  well 

th^M-aVr*  aTUrn  wer  l^e  l0Ck  keys  t0  the  Base  P0C  following  completion  of 
the  rield  and  sampling  effort.  1 

C.5  Field  quality  assurance/quality  control.  The  following  field  quality 
assurance/ quality  control  (QA/QC)  samples  are  required: 

a.  One  (1)  trip  blank  with  every  batch  of  VOC  samples  (both  soils  and 

rtn^  u>h  KTMthT  labT°:atory-  Definition  of  trip  blank:  a  sample  bottle  is 
filled  with  A  STM  Type  II  Reagent  Water,  transported  to  the  site,  handled  1  ike 
a  sample,  and  returned  to  the  laboratory  for  analysis  (trip  blanks  a-e  not  to 
te  opened  In  the  field).  The  trip  blank  for  soils  is  Type  II  Reagent  Wate- 
Just  as -in  the  case  of  water  .samples.  8  aLe’ 

b  One  (1)  ambient  conditions  blank  per  VOC  sampling  round  (water)  at 
a  S-ltS  °r  zone*  Definition  of  Ambient  Conditions  Blank:  Type  II 

=lea  ent  Water  is  poured  into  a  sample  container  at  the  site,  then  is  handled 
iike  a  sample  and  transported  to  the  laboratory  for  analysis. 

e  One  (1)  sec  of  equipment  blanks  fo-  every  day  of  groundwater 
sampling  (all  parameters  analyzed).  Definition  of  Equipment  Blank-  T/oe  I* 
Reagent  water  1  s  poured  into  the  sampling  device,  or  ’peeped  th-oagh  ii'u„  xhe 
case  of  sampling  pumps),  transferred  to  the  sample  bottle,  and  then 
transported  to  the  laboratory  for  analysis. 

Ten  percent  field  duplicates  (all  parameters  analyzed)  for 

at  ®'  j l“veS‘,  Deflnitl0n  of  Duplicate:  two  samples  collected  independently 
JhAii  i?-UA-8  V0catl0n  djring  a  single  act  of  sampling.  Field  duplicates 
■all  be  indistinguishable  from  other  analytical  samples  so  that  personnel 

dup^'h^res*  ana'-’,se3  a,’'e  not  a^e  to  determine  which  samples  are 

...  **  Ten  (10)  percent  field  replicates  (all  parameters  analyzed)  fo- 

aoll/..d?.nt  samples.  Definition  of  Replicate:  a  single  sample  (e.g.  one 
bailer  volume,  one  grab  sample)  is  collected ,  then  divided  into  fo 

.  .3  ^0,r  tbe  P_jrP°se  analysis.  Replicate  samples  a-e  often  ca1  led 
•v^ts.-  neld  replicates  shall  be  indistinguishable  from  other  analytical 

e<fa3°i  that  p®r30,nnel  performing  the  analyses  are  not  able  to  determine 
which  samples  are  duplicates. 

r.  f  requlred  sa°Pl«-  Annex  A  specifies  the  maximum  number  of 

field  QA/QC  samples  allowed  for  each  analytical  parameter. 

reMrd5'  Haintiln  oh3in-°r'ojstody  «  '«•  *n 
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SAMPLING  AND  ANALYSIS 
OF 

SOILS  AND  GROUNDWATER 
AT 

SELFRIDGE  A.N.G.B. 

MT.  CLEMONS,  MICHIGAN 


INTRODUCTION 

The  U.S.  Army  Corps  of  Engineers  plans  to  construct  a  child  development  center  on 
Selfridge  Air  National  Guard  Base  (ANGB).  The  proposed  location  is  north  of  Building 
970  between  Jefferson  Avenue  and  Lake  St  Clair. 

The  Office  of  the  Air  Surgeon  recently  examined  the  environmental  conditions 
throughout  the  base  and  issued  a  report  on  a  restoration  program  for  the  facility.  This 
report  indicates  that  south  of  Building  970  was  the  Tucker  Creek  Landfill.  From  1930  to 
1955,  the  landfill  was  used  for  the  disposal  of  burned  refuse,  demolition  materials,  and 
residential  and  industrial  wastes.  Building  970  separates  the  actual  landfill  site  from  the 
site  proposed  for  the  child  development  center. 

The  purpose  of  the  present  study  is  to  determine  if  environmental  conditions  at  the  site  of 
the  proposed  child  development  center  will  threaten  the  health  of  the  future  users  of  the 
center.  Soil  and  groundwater  have  been  examined  to  determine  if  potentially  dangerous 
contaminants  are  present. 

In  May,  1986,  Clayton  Environmental  Consultants  drilled  and  sampled  at  three  locations 
around  the  proposed  building  site.  Clayton  issued  a  report  that  described  the  drilling, 
sampling,  testing,  and  data  analysis.  A  copy  of  the  report,  including  test  data,  is 
attached  to  this  report  as  Appendix  A.  At  the  time  of  the  placement  of  the  borings,  the 
Air  Surgeon's  report  was  not  available  and  no  information  was  made  available  regarding 
the  presence  or  location  of  the  Tucker  Creek  Landfill  and  the  larger  disturbed  area.  After 
evaluating  the  Clayton  report  in  conjunction  with  the  Air  Surgeon's  report,  the  U.S. 
Army  Corps  of  Engineers  decided  that  a  more  extensive  examination  of  environmental 
conditions  was  necessary.  For  that  reason,  the  present  study  was  undertaken. 

Eight  locations  were  drilled  and  sampled.  Samples  were  taken  at  the  surface  and  at 
depths  of  2  feet,  5  feet  and  10  feet  Monitor  wells  were  placed  in  four  of  these  locations 
after  completion  of  die  borings.  Six  of  the  borings,  including  three  of  the  monitor  wells, 
were  placed  in  the  disturbed  area  adjacent  to  the  original  landfill  site. 

Another  boxing  was  placed  on  the  north  side  of  the  proposed  construction  area.  The  last 
boring  was  placed  west  of  the  proposed  construction  site  across  Jefferson  Avenue.  The 
Air  Surgeon’s  report  indicates  that  the  groundwater  in  this  area  generally  flows  eastward 
toward  Lake  St.  Clair.  A  monitor  well  was  installed  west  of  the  site  in  the  expectation 
that  this  location  would  be  upgradient  and  would  provide  background  information  on 
groundwater  entering  the  site. 
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F*t*»n«;1on  of  Tucker  Creek  landfill 
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Monitor  Well  #3  was  placed  in  the  disturbed  area  adjacent  to  the  fence  on  the  east  side  of 
the  site.  This  location  is  close  to  Lake  St.  Clair  and  was  expected  to  provide  information 
on  groundwater  flowing  eastward  and  leaving  the  site.  Locations  of  the  boring  and 
monitor  wells  are  shown  on  Figure  2.  6 

Monitor  Wells  1  and  2  were  placed  during  the  drilling  and  sampling  phase  of  the 
previous  study  by  Clayton.  Those  wells  have  recently  been  resampled  and  the 
presentstucT  ana^^rzc<^  ^or  same  constituents  as  those  water  samples  taken  during  the 


The  field  crew  intended  to  sample  groundwater  in  the  borings  at  the  time  of  their 
completion  before  backfilling  or  well  installation.  Clayey  soils  with  very  low 
permeabilities  were  encountered  and  none  of  the  borings  recharged  quickly  enough  to 
aliow  sampling  of  groundwater  at  the  time  of  boring  completion.  Monitor  Well  #5  never 
recharged  sufficiently  for  sampling  a  volume  greater  than  that  required  for  Volatile 
Organic  Analysis  and  for  explosives  analysis.  For  this  reason,  no  water  from  this  well 

was  analyzed  for  metals,  base-neutral/acid  compounds,  total  hydrocarbons,  or  pesticides 
and  PCB  s. 


The  borings  were  advanced  using  hollow-stem  augers.  Samples  were  taken  from  the 
bonng  at  Monitor  Well  #4  using  a  2"  split  spoon.  Due  to  the  large  volume  of  sample 
required  for  aU  the  analyses  to  be  performed,  3"  Shelby  Tubes  were  used  for  sampling 
the  remaining  borings.  The  sample  taken  at  5  feet  depth  in  the  boring  for  Monitor  Well  3 
consisted  of  bricks  and  gravel  and  could  not  be  analyzed  as  a  soil  sample. 

Monitor  wells  were  installed  and  the  filter  sand  pack  was  placed  through  the  hollow-stem 
auger  flights.  The  wells  were  installed  as  shown  in  Figure  3.  The  drilling  of  the  borings 
and  installation  of  the  monitor  wells  was  observed  by  Mr.  William  Smithson  of  the  U.S. 
Army  Environmental  Hygiene  Agency. 


GEOLOGY 

Selfridge  ANGB  is  located  in  Macomb  County,  Michigan  on  the  shore  of  Lake  St.  Clair 
and  is  approximately  2  miles  east  of  Ml  Clemens,  Michigan. 

The  geology  at  Selfridge  ANGB  is  the  result  of  glaciation  and  post-glacial  depositional 
processes  modified  in  recent  years  by  human  activity.  Lacustrine  and  fluvial  deposits 
cover  the  base.  The  soils  are  primarily  clays  and  silts  deposited  since  glacial  times.  The 
surficial  deposits  contain  variable  amounts  of  sand  and  gravel  interspersed  with 
occasional  lenses  of  coarser  granular  material.  There  are  surface  sands  at  the  southwest 
<?mcr.of  the  base.  These  surface  sand  deposits  are  probably  a  result  of  deposition  from 
the  Clinton  River.  The  southern  and  southwestern  portions  of  the  base  lie  in  the 
meander  belt  of  the  river.  Fill  material  has  been  placed  throughout  the  base  during 
construction  activities.  A  levee  has  been  placed  along  lake  Sl  Clair  to  prevent  flooding 
due  to  changes  in  the  lake  level 

The  glacial  and  post-glacial  deposits  are  underlain  by  the  Antrium  Shale.  The  depth  of 
tms  formation  in  the  area  of  the  Selfridge  ANGB  is  from  less  than  100  to  approximately 
uvr*6  L.-  OW  ®rounc*  sur^ace-  The  Antrium  Shale  dips  northeastward  to  form  part  of 
the  Michigan  Basin,  a  bowl  shaped  depression  in  the  bedrock.  The  base  lies  over  the 
southeastern  slope  of  the  basin. 
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FIGURE  3 


MONITOR  WELL  INSTALATION 


Note:  5  feet  of  slotted  PVC  pipe  and  26  feet  of 

regular  PVC  pipe  will  be  installed.  Approx. 
2  feet  of  pipe  will  remain  above  final  grade 
at  time  of  installation  of  monitor  well. 
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HYDROLOGY 

Groundwater  resources  are  used  for  domestic  water  supplies  but  are  insufficient  for  large 
scale  use.  Wells  are  installed  into  the  glacial  drift  and  intercept  sand  and  gravel  lenses  of 
limited  storage  capacity.  Ground  water  obtained  from  the  underlying  shale  is  highly 
mineralized,  containing  chlorides  in  excess  of  recommended  limits 

There  are  shallow  lenses  of  granular  material  on  the  base  which  produce  water.  The 
depth  of  the  producing  lenses  ranges  from  20  to  60  feet  Groundwater  flow  at  the  base 
is  generally  eastward  toward  lake  St.  Clair  or  southward  toward  the  Clinton  River. 
Local  topography  and  past  construction  activities,  however,  affect  local  groundwater 
flows.  Using  potentiometic  levels,  we  have  constructed  a  general  direction  of 
groundwater  flow  (see  Figure  2).  This  direction  is  based  soley  on  water  levels  in  the 
wells  at  the  time  of  sample  collection. 

The  lake  level  at  the  Lake  St.  Clair  gaging  station  reached  an  all  time  high  of  577.13  feet 
IGLD  (1955)  on  October  4, 1986.  While  drilling  operations  were  being  conducted  from 
October  8  through  October  10,  the  daily  mean  lake  elevation  ranged  from  576.81  to 
576.93  feet  The  elevation  of  the  ground  at  the  site  ranges  from  approximately  571  to 


Water  elevations  in  the  monitor  wells  were  read  on  November  18,  1986.  The  readings 
are  shown  in  Table  1.  This  information  does  not  indicate  a  clear  pattern  of  flow  across 
the  site,  partially  because  of  the  high  water  levels  in  the  lake.  In  addition,  the  site  is 
crossed  by  several  storm  sewers.  There  are  four  chop  inlets  on  the  site.  The  storm 
sewers  were  probably  installed  by  trenching,  placing  a  sand  bed,  laying  the  pipe,  and 
then  backfilling  with  sand.  This  would  provide  a  system  that  would  drain  the  surface 
soils  across  the  site.  The  drainage  would  be  most  pronounced  in  the  vicinity  of  the 
sewers.  Because  of  these  factors,  no  conclusions  can  be  drawn  about  the  long  term 
groundwater  flow  pattern  on  the  site.  To  address  the  possibility  of  reversal  of  flow 
direction  due  to  the  lake  level  and  of  possible  leaky  sewers,  we  recommend  that  water 
levels  in  the  wells  be  measured  on  a  regular  basis  to  determine  the  effects  of  lake  levels 
and  seasonal  changes.  We  are  not  prepared  to  address  the  question  of  possible  leaky 
sewers.  This  smdy  did  not  include  such  an  investigation.  No  water  accumulate  in  the 
borings  to  facilitate  water  level  measurements. 


TABLE  1 


Well 

Depth  to 

Elevation  of 

Groundwater 

Water 

Well  Casing 

Efcvatipn 

MW1 

4.79’ 

575.18’ 

570.39’ 

MW2 

3.46’ 

574.88’ 

571.42’ 

MW3 

5.71* 

576.63’ 

570.92* 

MW4 

12.98’ 

575.86’ 

562.88’ 

MW5 

15.83’ 

575.84’ 

560.01’ 

MW6 

14.46' 

577.66’ 

563.20' 
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ANALYSIS  FOR  METALS 

Soil  and  water  samples  were  analyzed  for  the  presence  of  metitis  fitiiti  flfelXS.vEPA  j 
Pnmary  Drinking  Water  Standards  and  for  copper  and  zincwhich  are  listed'  as  drinking 
water  metals  by  the  State  of  Michigan.  Monitor  Well  5  did  not  produce  enough  water  to 
allow  analysis  for  metals.  Results  of  the  analyses  are  presented  in  Appendix  C.  Table  2 
shows  levels  of  metals  that  are  commonly  found  naturally  in  surface  soils  in  the  vicinity 
of  the  site.  1 


TABLE 2 


Naturally  Occurring  Elemental  Concentration 


Metal 

Concentration  in  ppm 

Arsenic 

10-16 

Barium 

700-1000 

Cadmium 

<1.0 

Chromium 

70-100 

Copper 

15  -  20 

Lead 

15-20 

Mercury 

.032  -  .082 

Selenium. 

.5 -.7 

Stiver 

<1.0 

Zinc 

74  -  120 

The  information  presented  above  is  from  "Element  Concentrations  in  Soils  and  Other 
Surficial  Materials  of  the  Conterminous  United  States",  by  Hansford  T.  Shacklette  and 
Josephine  G.  Boemgen,  U.S.  Geological  Survey  Professional  Paper  1270,  1984. 

All  of  the  concentrations  of  metals  found  in  the  soil  samples  taken  at  the  Selfridge  site 
fall  within  or  near  the  ranges  listed.  Because  none  of  the  samples  contained  metals  in 
excess  of  what  is  expected  to  occur  naturally,  no  soils  were  analyzed  for  EP  toxic 
metals. 

None  of  the  water  samples  contained  a  concentration  of  metals  in  excess  of  the  U.S.  or 
State  of  Michigan  Primary  Drinking  Water  Standards. 


CYANIDE,  SULFIDE  AND  TOTAL  HYDROCARBON  ANALYSES 

Water  samples  from  all  monitoring  wells  except  monitor  Well  5  were  tested  for  the 
presence  of  cyanide  and  sulfide.  Soil  and  water  samples  were  tested  for  total 
hydrocarbon  content  None  of  these  analytes  were  present  in  any  sample  in  a  quantity 
higher  than  the  limit  of  detection.  The  results  are  presented  in  Appendix  C. 
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BASE/NEUTRAL  AND  ACID  COMPOUNDS 


Water  samples  from  all  of  the  monitor  wells  except  Monitor  Well  5  were  tested  for  the 
presence  of  the  base  and  neutral-acid  compounds  from  the  list  of  priority  pollutants  The 
results  of  the  analyses  are  presented  in  Appendix  D.  None  of  the  base-neutral  or  acid 
compounds  were  detected  in  quantity  that  would  indicate  the  presence  of  contaminants  in 

thc  ms  analysis  was  run  on  groundwater  samples  from  all  monitor  wells 

except  MW-5. 


EESTlUu&Xl 


'ANALYSES  V 


AH  soil  samples  and  water  samples  from  the  monitor  wells  except  for  Monitor  Well  5 
were  tested  for  the  presence  of  pesticides  and  PCBs.  Results  are  presented  in  Appendix 
E.  Small  mounts  of  pesticides  were  found  in  a  sample  taken  2  feet  below  the  ground 
surface  in  bonng  B-2.  Similar  quantities  were  also  found  in  a  sample  tested  as  a  part  of 

the  previous  Clayton  study  (Appendix  A).  Pesticides  found  were  DDT  and  similar 
compounds. 


VOLATILE  ORGANIC  ANALYSTS 


Analysis  of  soil  and  water  samples  for  Volatile  Organic  Compounds  (Hazardous 
Substance  List)  was  conducted  by  Gas  Chromatography/Mass  Spectrometry  (GC/MS) 
using  standard  EPA  Methodology  (624).  The  results  of  both  the  initial  (May,  1986)  and 
subsequent  (October,  1986)  studies  indicated  the  presense  of  very  low  concentrations  of 
Methylene  Chlonde  in  a  number  of  soil  samples.  Trichloroethene  was  reported  between 
u  r ,PP®  m  soils  collected  during  the  first  study;  no  trichloroethene  was  indicated  in 
the  follow  up  survey  and  none  was  detected  in  groundwater  samples. 


While  both  of  these  compounds  are  generally  considered  synthetic,  thus  indicative  of 
human  activity,  in  our  best  judgement  these  reported  trace  quantities  do  not  represent  a 
significant  environmental  hazard  and  should  not  pose  a  risk  unless  additional 
information,  currently  unavailable  to  us,  would  point  to  the  data  as  part  of  a  more 
significant  system.  Our  opinion  is  based  on  a  variety  of  factors: 


-  Methylene  Chloride  is  a  common  laboratory  solvent,  recognized  by  EPA  as 
such,  and  accepted  as  an  artifact  up  to  5  times  the  instrument  detection  level. 
The  contractual  protocol  for  reporting  method  blanks  in  the  EPA  Contract  Lab 
Program  is  described  in  Figure  4.  Under  this  protocol.  Methylene  Chloride  and 
other  common  solvents,  including  Toluene  (found  at  the  detection  limit  in 
several  samples)  are  accepted  as  lab  contamination  up  to  5  times  the  Contract 
Required  Detection  Limit  (CRDL).  It  is  most  probable,  as  indicated  by  the  low 
consistent  concentrations  reported,  that  the  Methylene  Chloride  reported  is  in  the 
category  of  an  artifact  and  should  be  disregarded 

-  Trichloroethene,  detected  at  only  2  times  die  detection  limit  in  five  soils  from  the 
first  study  and  not  found  in  the  second  study,  is  possibly  an  indication  of  minor 
drilling  or  sampling  tool  contamination  limited  to  the  first  study. 
Solvent  contamination  is  a  difficult  problem  to  overcome,  despite  every  effort  in 
the  field  to  eliminate  sources. 
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Migration  of  the  small  concentrations  of  solvent  reported,  if  present,  from  soil  to 
the  air  has  been  demonstrated  to  be  very  slow.  In  addition,  recent  tests 
conducted  by  Dr.  Paul  Epstein  of  Clayton,  show  that  Trichloroethene  and 
Methylene  Chloride  are  commonly  detected  in  the  air  at  concentrations  of  2  *  4 
PPb.  Correlating  this  information  leads  to  the  conclusion  that  the  soil  gas 
migration  at  Selfridge  would  have  little  or  no  impact  on  the  air  quality  in  the 
area. 


EXPLOSIVES  ANALYSIS 

Water  samples  from  all  monitor  wells  and  composite  soil  samples  from  the  borings  and 
monitor  wells  were  tested  for  the  presence  of  three  explosives:  fDNTV  TNT*  and 
•JlDX.These  results  are  presented  in  Appendix  G.  The  analyses' were  performed 
according  to  USATHAMA  approved  procedures.  No  explosives  were  detected  in  any  of 
the  samples  tested 


CONCLUSIONS 

the  future-1 
have  been. 

•:  ffliinri  thg.,de.^TncfceriCt^cj  jndfilI extends ocay v* nr»  evidence  that* 
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U  S.  ENVIRONMENTAL  PROTECTION  AGENCY 
Contract  Laboratory  Program 

SAMPLE  MANAGEMENT  OFFICE 


FIGURE  4 


Modification  to 

Contract  Compliance  Screening 

Effective  Date:  September  1,  1986 

Criterion:  Method  Blanks 

Present  Specification:  Section  C.2.e  (Rev  5/86) 

"A  method  blank  must  contain  less  than  5X  the  CRDL  of  the  following  common 
laboratory  solvents:  methylene  chloride,  acetone  and  toluene.  (Ex.  E,  3.2.1. 1)* 

Modified  Specification:  Section  C.2.e  (Rev  9/86) 

’A  method  blank  must  contain  less  than  5X  the  CRDL  of  the  following  common 
laboratory  solvents:  methylene  chloride,  acetone  and  toluene.  (Ex.  E,  3.2.1. 1)  A 
method  blank  must  also  contain  less  than  5X  the  CRDL  of  2-butanone." 


P.O.  Box  818,  Alexandria.  Viroinia  22313  PSrtfw  ( 7fttl  <Vi7.9dQn/P-nLfl-Cs*7.9/ion 
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SAMPLING  AND  ANALYSIS 
OF 

SOILS  AND  GROUNDWATER 
AT 

SELFRIDGE,  ANGB 
MT.  CLEMENS,  MICHIGAN 
MAY,  1986 


Under  contract  to  Cummins  &  Barnard,  Inc.  of  Ann  Arbor,  Michigan,  Clayton  Environmental 
Consultants  of  Southfield,  Michigan  collected  and  analyzed  soil  and  water  samples  from  the 


Soil  borings  were  made  with  a  Type  550  drilling  rig,  equipped  with  a  hollow  stem  auger  and 
split  spoon  sampler.  Three  borings  were  made;  two  were  used  for  soil  and  water  sample 
collection.  Soil  samples  were  taken  at  1  •  2  ft,  5  •  6  ft.,  and  9  - 10  ft.  Boring  logs  are 
attached.  The  soil  samples  are  labelled  from  top  to  bottom:  sample  B  1  •  A  was  the  first 
sample  taken  from  boring  B  1;  B 1  -  B  was  taken  at  the  next  depth. 


An  attempt  was  made  to  collect  water  from  the  borings.  Neither  of  the  wefls  recharged 
sufficiently  on  the  first  day  to  collect  a  sample.  The  site  was  revisited  on  the  following  day  to 
attempt  sample  collection.  The  borings  had  fflled  with  a  small  quantity  of  water,  sufficient 
only  for  collection  of  samples  for  VOA's  and  selected  metals. 


The  soil  samples  were  analyzed  for  Priority  Pollutants,  both  the  inorganic  and  organic 
fractions.  The  water  samples  were  analyzed  for  Safe  Drinking  Water  Act  metals  and  Volatile 
Organic  Compounds.  A  summary  of  the  analytical  results  is  attached.  All  analyses  were 
performed  in  accordance  with  approved  EPA  methodology  and  Clayton's  Quality  Assurance 
protocol  was  adhered  to  throughout  the  analytical  process. 


The  only  analytes  which  were  detected  at  levels  of  significance  were  l^^aridm^tyiene  * 
rtSWgride.  The  arsenic  concentrations  which  range  from  15  to  25  ppm  are  slightly  above  the- 
average  concentrations  determined  by  the  U.S.G.S.  0)  The  average  concentration  for  the 
area  is  1 0  ppm  and  for  the  country  is  5.2  ppm.  Given  this  information,  I  don't  feel  the  values 
obtained  during  this  study  are  significant 


Methylene  chloride  is  a  common  laboratory  solvent  and  is  frequently  picked  up  on  the  walls 
of  sample  containers  and  by  sois  exposed  to  the  lab  atmosphere.  Unless  you  have  reason 
to  suspect  contamination  of  the  site  with  this  compound,  I  do  not  feel  that  these  values 
(<1 00  ppb)  represent  a  significant  level  of  contamination. 


( 1 )  H.T.Shacklette  and  J.G.Boemgen,  Element  Concentrations  in  Soils  and  Other  Surfirial 
Materials  of  the  Conterminous  U  S  -  U.S.G.S.,  1984 
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SAMPLING  LOCATIONS 
SELFRIDGE,  ANGB 
MAY  21,  1986 


I 


'-mjujii  cjrvirum 


ln<*JUri»l  Pjrit  Oriv* 
Ouuon.  Micftigwt  4961 1 

61 6/699* 7770 


LOG  OF  TEST  BORING  NO.  B-l 

- Si*t  1  gf  1 

Project  Setfridge  Field 


Job  No _ 

Permit  No. 


L-13A5-6 


Qata  Starred  05-21-86 

0«t«  CamnnnK  05-21-86 


_  .  mc  }  °**t* 

T,,M  i  lc— « 


SS  18 


»oit  ocacmmoM 


Topsoil 


SMt 

CUulf 


Brown  and  gray  clay 


Gray  clay 


Moist 


End  of  Boring  at  10.0* 

Hell  Data: 

<^n*t6ll*d  2"  galvanized  pipe  with 
2  x  60"  stainless  steel  10  slot  scree 
set  st  5.0*  to  10.0',  backfilled  with 
silica  sand. 

Sealed  with  bentonite,  concrete  cap 
at  ground  surface. 

Locking  cap  installed  on  pipe. 


Crew  Chief  , 


Gryska 


Soring  Metnod  __  Hp  1 1 Q V  Auffer 


hoi* plugged _  Soil  and 
Holeplug 

Groundwater: 

Encountered  at  -  h. 

Afr*r  Compiet on  ^ 

Aix9f  ■  ■■  hr%: -  ft. 

Volume 

Shomm  — — __ft. 

Soring  Caved  in  at  —  -  «, 


LEGEND: 

“N‘#  *  Standard  Penetration  ffaaitamja 

S.S.  -  2**  O.O.Spiit  Sooon  Sample 
.  Section**  Linar  Sample 
S.T.  .  Shabby  Tup*  Sample 
*  *  Pocket  Penetrometer 

S.N.R.*  Sampi*  Not  Recovered 


RE  MAR  ICS: 


*!*•**•  I  esc  »«•»  °*V* 

TVM  I  c— *  £. 


•oil  ouc«imo« 


SS  18 


Topsoil 

Brown  and  gray  mottled  clay 


Location  Me.  Clemens,  Michigan 


SS  18 


Joan.  86-1345-5 
Permit  No. _ _ 


D#tf  Starr  ad  0  5  ~  2 1—86 _ 

Data  Combat  ad  Q5-"2 1  -86 

Craw  Cfcia<  —  Grvska _ _ 

D/m  Ri«  550 

8ormg  Mar  nod  _  Hollow.  Auger 


hoia pioggad _  Soil  and 
Holeplug 

Groundwacar: 

En count#/ ad  at  —  ft. 

Afrar  Comotanon 

A,,#f - -  --  »t. 

Velum* 

Seeceae  at  ______  ft. 

Bor mfl  Caved  in  at _ _ _ h 


LEGENO: 

"N"  •  Standard  Penetration  Raaiaanc* 

S-S.  •  2"  O.Q.Sdrt  Soeon  Sample 
L.S.  •  Sectional  Linar  Sanaa 
S.T.  -  Shafey  Tub*  Samp l a 
^  •  footer  Penetrometer 

S-N.R.-  Samoa  Not  Recovered 


remarks-  Locking  ca 


Gray  sandy  stiff  clay 


End  of  Boring  at  20.0' 

Well  Data: 

Sealed  and  backfilled  20.0'  boring. 
Moved  over  end  augered  to  10.0', 
Installed  2"  galvanized  pipe  with 
2"  x  60"  stainless  steel  screen  set  at 
5.0'  to  10.0’,  backfilled  with  silica 
sand. 

Sealed  with  bentonite. 

Concrete  cap  at  ground  surface. 


c— »l  £, 


•oik  ocscmmoN 


Topsoil 


UntftM 

Sta 

CUmf 


SS  12 


Brown  and  gray  clay 


Selfridae  Field 


SS  18 


Location  Mt.  Clemens.  Michigan 


Job  No.  86-1345-5 
Parmit  No. _ 


SS  18*1  2 


Gray  clay 


End  of  Boring  ac  10.0* 


Data  St  art  ad  Q  3-2  1  -86 

Data  Comptatad  05-2 1  -86 


Craw  Chiaf 


Grvska 


8or.no Motnod  Hollow  Auger 


hoio ptuqoad  Soil  and 

Holeplug 

Groundwater: 

Encountered  at  _____  ft. 

Atttf  Camoiar ia« -  i* 

Altar _ hn; _  ft 

Vokima  - 

Staoaga  at  * 

Borina  Cavad  in  at _____  ft. 


LEGEND: 

“N"  *  Standard  Penetration  ftetmanoe 

S.S.  -  7r  O.O.So4it  Spoon  Sampto 
L.S.  •  Sacxionai  Linar  S«npte 
S.T.  •  Sftefey  Tup#  Sample 
p  •  Pocket  Penetrometer 
S.N.fl.-  Samote  Not  Recovered 


REMARKS; 
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SUMMARY  OF  ANALYTICAL  DATA  -  SELFRIDGE  FIELD 


Water  results  are  ereporled  as  mg/I. 


SUMMARY  OF  ANALYTICAL  DATA  -  SELFRIDGE  FIELD 


Ceylon  environmental  consultants,  me. 
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Water  results  are  ereporled  as  mg/I. 


Mi  f  J 


ESS’ICIOEE.  PCS *5 


3anc  ie 


j --  Numeer: 
Deserts  *  ior. : 
L*5  NUMBER : 


CUMMINS  nNO  SAENAfiQ ,  INC. 
323SS- 1 9 
SOIL  SI -A 
4EE3S0 


COMPOUND 


concentration 

•  uc/‘  3  ■: 


aiOMi-shC 
3St 2-=4C 
cei :a-3HC 

QSma*SHC  ( Uin-dane 
Heptacnier 

a  ^  *r  i  p 

Hect*cricr  Esc.*. ice 
E.id caul  far  I 
Disidnn 
4. 4 ’-DOE 
Er  cr i n 

Ercc;u:fin  II 
4,4*  -ODD 

Er.cc*uir*n  Sul  Fat* 
4 ,4 --OCT 
z  TiCr  i  r  y  •  t  .r.e 
Me:-;.^cnicr’ 
"scn^ijsi  *1  r,  1  z r * -* r 


A-: 2*: 
*1“  '  C  -io 

A-t  rc.j 


-if’iit  of  Detection 


N.O . 

N.D. 

N.D. 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.D . 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N .  0 . 
N.O. 


N.O.  -  Net  Detected 
.  *  Detected  at  a  level 
te  uncertain 

METHOD  :  Err  METHOD  535 


a t  which  suant 
ncdi  f  i ed  ' 


tat  ion  would 
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!  1.0 
! :  .0 
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deita-SnC 

N.O. 

: !  .0 

-arra-6HC  '.Lindane) 

N.C. 

M  .0 
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N.O. 

I!  .3 

ft  I dr  in 

N.C. 

!  1  .0 

Hes tec hi  or  Ecocide 

N.O. 

!  1  .3 

Endoaulfan  I 

N.O. 

!  1  .3 

Dieidr m 

M.D. 

:z.0 

A.i’-ac-E 

N.C. 

22.2 

Endr  in 

N.O. 

22.2 

H-C23U L fan  II 

N.O. 

22.2 

•  ,* # -ODD 

N.O. 

22.2 

Endcsuifar  Sulfate 

N.C. 

22.2 

c  t-i  *  -DDT 

N.O. 

-4-4  n» 

*.4.  .  u 

i n C r  in  * . e  t  c n e 

M  n 

u  •  W 
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N.O. 

*10.0 

Terrnicei  Chi ordane 

N.C. 

1:0.3 

k:  .  n . 

0 

L-. 

N.O. 

;  ?  o .  a 

ft- : CC  ! 

N.O. 

!  !  3 . 3 
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N.C. 

!  13.3 
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N.O. 

i  :  0 . 3 

--ICL3 

N.O. 

:  >3.0 

r-i  ce* 

N.O. 

::a.a 

CSfl 

N.C. 

222 .2 

l.G.2.  *  Limt  of  Detection 


n.j.  *  Net  Detected 

*  Detected  at  e  level  et  u*hicn  quant: tatier  ucuia 
oe  uncertain 

ME "-CD  :  Err  rErHC0  SC3  '  r  c  d  l  ? :  e  d  ' 


PEsTICIjgS/PCB’S 

CLIENT: 

Cummins  ano  Barnard,  inc 

Job  Number: 

-3355- 1 3 

Herbie  Gescribticr: 

BOIL  SI -C 

LAS  NUMBER: 

ASS353 

ccmpouno 

concentration 

( uQ/v.3  ;• 

L  .  0  .  D 
:  usA; 

a l q n *  -  Our 

N.O. 

!  i  .0 

bet  a-SHC 

N.O. 

11.3 

del te-SHC 

N.O. 

11.0 

^2^!ri*2HC  '  Lindane  ) 

N.D. 

: « .3 

Has techier 

N.D. 

!  I  .0 

r\ Ldr  in 

N.O. 

11.0 

meet acblsr  Ebb.-. ide 

N.D. 

11.0 

Er.dc  au I  fan  [ 

N.D. 

!  !  .3 

D  i  e  1  zr  i  n 

N.D. 

30.0 

4  ,a--DC5 

N.D. 

22  id 

Ensrin 

N.D. 

20.3 

Erdcsuifan  II 

N.D. 

:z.a 

4 ,4“ -ODD 

N.D. 

::.a 

Er.dcsul  ran  Sulfate 

N.O. 

22. d 

4,4’ -DDT 

N.D. 

22. d 

Erdrir  Ketone 

N.O. 

32.0 

Net  he.*.  >  chi  or 

N.D. 

:  !  3 . 0 

leer nice!  C h L c r d a r e 

N.D. 

!  10.3 

T m  ‘.acne.ne 

N.D. 

300 . 0 

i-i.y.c 

N.O.  ' 

!  ;  3 . 0 

A- ' ID ’ 

N.D. 

:  ;  2 . 0 

r- *  DID 

N  .0 . 

iia.a 

--?n: 

N.O. 

:  :0.3 

--  i 2  Cc 

N .  D . 

M  2 . 2 

h- ; DS4  * 

N.D. 

322.0 

r- i DS0 

N.O. 

222.0 

L.O.D.  *  Lir.it  of  Detection 


N.G.  *  Net  Detected 

*  Detected  at  a  level  at  which  caantitatior  would 
re  uncertain 

h!ETHCD  :  Ezr  ttEThOQ  £09  •  red  f  :  ed  > 


rp  o  c>»  r;  IS1 


e.myiuu  cnvirunmeru«ii  e-unsuiunis,  me. 


PSsrrc:3E3.'?c9  *  5 


CLIENT: 
ice  'Ju^oer: 
ia.-iOiS  Oeacristion: 

LAS  NUMBER : 


CUMMINS  AND  BARNARD  INC. 
333S3- ! 9 

Laboratory  soil  blank 
Soil  Blank 


CCMFCUNO 


concentration 

<  u  C  •'  k  3  1 


L.O.D. 

•.  ug/r.j) 


aicha-SHC 

N.D 

beta-BhC 

N.O 

delta-BHC 

N.O 

gamwa-3HC  < Lindane  ) 

N.D. 

Hectaonlcr 

N.D. 

Aidrm 

N.D. 

Hectachior  Ecocide 

M.D. 

Encoaulfan  I 

N.D. 

Cieidrin 

N.D. 

A.  A* -COE 

N.D. 

Endrm 

N.O. 

Encc *ui fan  II 

M .  G . 

4,1' -rrn 

N .  D . 

Enccaui fan  Sulfate 

M.D. 

i  ,!■  -:c7 

N.O. 

Encrm  Ketone 

N.D. 

MatftOAy cnicr 

N.O . 

Technical  C"i or dare 

N.D. 

~  *  £  r»  •  n  • 

N.O. 

-K-I3:  5 

N.O. 

^  -  i 

M.D. 

i  ^  ^  _ 

N.D. 

.*-•  :l: 

N.D. 

N.D. 

r;-!  054 

N.D. 

a-i :sa 

N.O. 

.O.C.  ■  Liait  of  Detection 


N.O.  -  Net  Detected 
•  *  Detected  at  a -level  at  . which 
be  uncertain 

ME TACO  :  ERA  METHOD  50S  (ncdifu 


quantitation  would 
d  > 


9.3 
5.0 
5.0 
3.0 
3.0 
3.0 
3.0 
3.0 
’0.0 
13.0 
!  3 .0 
!  £ .  0 
15.0 
15.0 
15.0 
*5.0 
30.0 
32 . 0 
•30.2 


50.3 
<50.3 
i  50 . 2 


<$>  O 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD  INC. 

CEC  Job  No.:  333S5-19 
Lab  No . :  *65350 

File  No.:  B3985 
Sample  Id.:  81-A 


Volatile  Compounds  -  Priority  Pollutants 


CCMPOUNO  NAME  CONCENTRATION  (ug/'Kg>  LOO  lug/Kg 


aenzene 

NO 

7 

Srorodi chi oromet  hane 

NO 

7 

Bronoform 

NO 

7 

Sronomet hane 

NO 

14 

Care on  tetrachicriae 

NO 

7 

Chlorobenzene 

NO 

7 

Chloroethane 

NO 

U 

2-Chloroethyl vinyl  ether 

NO 

14 

Chloro  f orn 

NO 

7 

Chlororethane 

NO 

14 

Oibronochloromet hane 

NO 

7 

1 , 2-0ichlorobenzene 

NO 

7 

1 , E-Dichl or ocenzene 

NO 

7 

1 ,  4-0 ich loro benzene 

NO 

7 

1 . 1-Oicnloroethane 

NO 

7 

1 ,2-Oizhlcroethane 

NO 

7 

1 , i-Dicnloroet here 

NO 

7 

trans-l , 2-D izniorcethene 

NO 

7 

1. I -C icnioraar op ane 

NO 

14 

ci 5*1 , Z*Cicn loroprooere 

NO 

7 

trars-l , 3-uicn i or opr open® 

NO 

7 

E t r y I  benzene 

NO 

7 

Me try  lane  chloride 

S 

7 

1 . 1 , 2 . Z -let racni or oe thane 

NO 

7 

Tecraon  lore*  mere 

NO 

/ 

~  2  i  u  e  r  e 

7  ' 

( 

i . 1 , l-Tr:chlorcethare 

NO 

*7 

t 

1 . 1 . 2-Trith loro ethane 

NO 

7 

Tr i ch 1 oroet  hene 

12 

7 

T-:cnlcrof luor one thane 

MO 

7 

Vinyl  chloride 

NO 

14 

ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  *  Limit  ;f  Detection  ND  -  Not  Detecteo  at  LOO 

*  Compound  was  detected  qualitatively  below  the  LQD  which  makes 
quantification  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  I FB  UA  95-J173.12S 


Luyton  environmental  Consultants,  Inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

4 

Results  of  Analysis  For :  CUMMINS  ANO  BARNAFO  INC. 

CSC  Job  No.;  32355-1  g 
Lab  No.  ■'  43535 1 

Pile  No.--  83332 

Sample  lb..-  81-3 


Volatile  Compounds  -  Priority  Pollutants 


CCMPOUNO  NAME 
S  e n z sna 

Brpmodicnl crone t hare 
Sromo  form 
Sromoret hane 
Card  jn  t etrachlor ide 
Chlorobenzene 
Chioroet hane 

Z-CHlcrcethy lv  tny 1  ether 
Chloroform 

Chloromethane 
0 ibromoch  loromet  hane 
1 , Z-Oicnlorobenzene 

1 .3- 0;chlorobenzene 

1 . 4- 0 i chlorobenzene 
1 ♦ 1-Oichloroet nane 

1  .2-0: chioroet hane 

1 . 1- C:chloroe there 
\rans-i , 2-Q:chloroethene 
1  , I-D ; or i oropropane 

c ;s- L  *  3-Oichioroorocere 
trane- 1 . 3-0 ich loropropene 
Etryl  cenzene 
hetnyiene  chloride 
1  . 1 , Z , Z-Te tree  hi crce thane 
"etr acnlorcetrene 

Tolaera 

1.1. 1- Tr i on  lor cet hare 
1 , 1 . Z -Trie nl oroe thane 
rr icnloroethene 
Trier loro f luorone thane 
v'myl  chloride 

ug/Xg  -  Results  are  reported  on  a  dry 
LCD  *  Limit  of  Detection  NO  * 


CONCENTRATION  (ug/Kg)  LCD  1  uQ 

NO  7 

NO 

NO  7 

NO  *4 

NO  7 

NO  7 

NO  U 

NO  U 

NO  7 

NO  U 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  ? 

NO  7 

NO  1 4 

NO  7 

NO  7 

NO  7 

52  7 

NO  7 

NO  -> 

7 

NO  7 

NO  7 

9  7 

NO  7 

NO  1 4 


weight  basis 
Not  Detected  at  LOO 


Compound  was  detected  aual i tat i vely  below  the  LOO  which  na^es 
quantification  uncertain 


Metnod 


USE? A  Contract  Laboratory  Program  (CLP)  Protocol.  IF3  UA  9S-JL73. 


cwycon  environmental  consultants,  Inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  5ARNARD  INC 


CEC  Job  No. 
Lab  No. 
File  No. 
Sample  Id. 


33365-13 

466352 

83337 

Bl-C 


Volatile  Compounds  -  Priority  Pollutants 


COMPOUND  NAME 
Benzene 

8romodicftlcromet  hane 
Bromo  f  cm 
Bromcmethane 
Carbon  tetrachloride 
Chlorobenzene 
Chloroet  hane 

2-Cnloroethy lv iny 1  ether 
Chloroform 
Chloromethane 
Dibromochloromet  hane 

1 .2- Oichlorobenzene 

1 . 3- 0ich lorooenzene 

1 .4- Oicnlorobenzene 

1 . 1- Dichloroetnane 

1 . 2- Qichloroethane 
I .  1-Dichloroethene 
trans-1 , 2-Qichloroethene 

1 .2- Oicnloropropane 

c  is-l , 3-Qichlcropropene 
trans-1 , 3-0 i chi or opr opens 
Ethyl  benzene 
Methylene  cnlc**ide 

1 . 1 .2.2- Tetraznlorcethane 
Tetrachloroetnene 
Toluene 

1,1, 1-Tr i chloroet hane 
1 . 1  .Z-Tricnioroetnane 
Trichloroethene 
Trichlorof luorome thane 
Vinyl  chloride 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 


CONCENTRATION  (ug/Kg) 


LOO  (ug/K 


LOO  »  Limit  of  Oetection 


NO  »  Not  Oetected  at  LOO 


*  Compound  was  detected  Qualitatively  below  the  LOD  which  naKes 
Quantification  uncertain 


Method  -  USE? A  Contract  Laboratory  Program  (CL?)  Protocol,  IF9  UA  95-J179.15 


\_CMijunanu, 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD  INC 


CEC  Jed  No. 
uao  No . 
F;Ls  No . 
Sample  Id. 


23365-13 
455353 
=  3553 
82 -A 


Volatile  Conpouncs  -  Priority  Pollutants 


COMPOUND  NAME 
Benoene 

ore nodichlorpmet hane 

Bromo  form 

Bromome  t  nare 

Carpcn  tetrachior :de 

Chlorobenzene 

Chloroethane 

Z-Chioroethy Iviny 1  ether 
Chloroform 
Chlorometnan- 
Dibromoch laromet hane 
1 ,  Z-Dichlorodenoene 

1 . 3- Dichiorooen-ene 

1 .4- 0iohlaroben:ene 
1 ,  l-Oi onloroe thane 

1 .2- Oionloroethane 
l ,  1-Oichioroethene 
crans-l , 2-G ichlcroet hene 
1  ,Z-Dionlorcpropane 
cis-l . 2-Oichlcropropene 
trans-1 ,2-Oichioroo-opene 
Etnyl  eeroene 

Me t ny 1 ene  chloride 

1.1. 2 . 2 - ”etrach loro ethane 
Te:rachloraetn»ne 
Toiuene 

1.1. 1 -Tr :c hloroet hane 
,  1  .Z-T-iohioroethane 
Tr i oh  loroet hene 
T'*:chiorof  luoromethane 
Vinyl  Chloride 

ug'hg  -  Results  are  reported  on 

LOO  ■  Limit  of  Detection 


CONCENTRATION  <ug/Kg> 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

24 

NO 

NO 

NO 

NO 

NO 

11 

NO 

NO 

a  dry  weight  basis 

NO  »  Not  Oetected  at  LOO 


LuO  fwj.'r.; 

/ 

7 

13 

7 

7 

13 

13 

7 

13 

7 


7 

7 


1 

7 


n 


7 

7 

7 

13 


-  Compound  was  detected  Qualitatively  beiou  the  LOO  which  makes 
Quant i f icat ion  uncertain 


Methcd  -  USEPA  Ccntract  Laborato-y  Pregram  (CLP)  Protocol,  IF8  WA  8S-Jl"8. 1555 


L  I  -U  -si 


n  r  j  n  n  o  ro  tu  ui 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Result  s  of  Analysis  For:  CUMMINS  ANO  BARNARD  INC. 


CEC  Job  No.--  33355-19 

Lao  No . =  465354 

File  No .  S3S29 

Sample  Id. ;  B2-S 


COMPOUND  NAME 
Serrene 

romcdichlcrcmethane 

rono  f orn 

-pmomethane 
arbon  tetrachior ide 
hlorcbencene 
Hlcrcethane 

-Chloroethylviny I  ether 
hloroform 
Cnioromethane 
uioromoch i or ome thane 
L ,2-Oicriorobencene 
1 ,3-Dichlorobencene 
l  .  4-Dichloroben:ene 

1 . 1—  Dichloroethane 

1 .2- uicniorcethane 

1 . 1- Dicnloroethene 
t-a^s-i . Z-Qicnioroe there 

1 . 2- uich loreprooane 

-  - 1 ~ 1 . --D i oh  1 oroprooene 
t-an«-i . 3-Cichloroproqene 
- i  senoene 
Metrylene  Chloride 
1  ■  1 . 2  ,  2 -Tetracnl area thane 
Tet-acnl arcetrere 
T z i r* 

1,1, i-Trichloroe thane 
1  . 1 .Z-’richloroethane 
;  -ichioroethene 
T.-ichlorof  luoromethane 
Vinyl  chloriae 

uj/hg  -  Results  are  reported  on  a  dry 
---  *  Limit  of  Detection  NO  - 


CONCENTRATION  (ug/Kg)  lOD  (ug/ 


NO 

7 

NO 

7 

MO 

n 

NO 

u 

NO 

7 

NO 

7 

NO 

14 

NO 

U 

NO 

7 

■NO 

14 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

*7 

NO 

7 

NO 

7 

NO 

7 

NO 

14 

NO 

n 

NO 

1 

NO 

1 

“0 

7 

NO 

n 

NO 

1 

7 

7 

NO 

7 

NO 

•? 

12 

7 

NO 

7 

NO 

14 

weignt  basis 
Not  Oetected  at  LOO 


ucmqound  was  detected  qualitatively  below  tne  LOO  which  makes 
Quantification  uncertain 


Method  -  USERA  Contract  Laboratory  Program  (CLP'  Protocol.  IF3  UA  SS- J  1*79 , 


*f  ‘wn  knirii  uikmC 


*>»a«  v.uiouuai  mj,  ii»v. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO  jnC. 

CEC  Job  No. =  333SS-1 3 

Lao  No.--  455355 

Ftie  No. •  33390 

Sample  Id.:  02-C 


COMPOUND  NAME 


CONCENTRATION  (ug/Kg) 


LOO 


Benzene 

Sronodi ch iorone thane 

Bromo  f orm 

Bromomathane 

Carbon  tetrachloride 

Chlorobenzene 

Cnloroetnane 

Z-Chloroethy  l  vmy  1  ether 
Chloroform 

Chioromethane 
Oibromochloronethane 
•  .Z-Oichiorobenzene 
1 . 3-C'ichiorooenzene 
1 i A~0 i c hiorobencene 
1 • i-Oichioroethane 
1 . 2-0ichloroethane 
1 . l-Oicrlcroethene 
‘^ns-i ,2-0ichloroethene 
1 1 -~'J 1  ch  1  oropropane 
c ;  3 -1 , 3-Qichloroprccene 
trans-l , 3-0 ichloroorooene 

Et-yl  benzene 

Met ny 1  ere  chloride 

-.1  .  - , 3- ' etrachloroethane 

: et-»crlcroethene 

Toluene 

1 • l~~richloroetnane 
1 . 1 ,2-Tricnloroethane 
Trier lcrcethene 
T.-ichlcrof  iuoromethane 
Uinyl  chloride 


*  ug/ 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

7 

NO 

NO 

NO 

.NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

93 

NO 

NO 

7 

NO 

NO 

12 

NO 

NO 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 
LOO  Lin.,  of  Detection  NO  -  Not  Oetected  at  LOO 

"  cuant'tf^Cat!ndeteCte?  quaUtatlvely  Selaw  the  LOO  which  makes 
Quant l f .cat  ion  uncertain 


7 

7 

7 

15 

7 

7 

15 

15 

7 

IS 

7 

7 

7 

7 

7 

7 

7 

7 

15 

n 

7 

1 

7 

7 

7 

7 

7 

7 


Met.ncd  -  USEPA  Contract  Laboratory  Program  (CLP)  Prot 


ocoi,  I Fa  UA  55— J 1 72 , i 3 


in 


^u»yiun  cnv;runmcnui  uonsuiunu,  me. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD  INC. 

CEC  Job  No.:  33353-19 
Lao  No .  455355 

File  No. :  B3S91 

Sample  Id.:  S-2 


Volatile  Compounos  -  Priority  Pollutants 


COMPOUND  NAME 
Benzene 

BromodicMloromethane 

9romo  f orm 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chioroethane 

D-Chioroethylvmyl  ether 
Cnlorof erm 
Cnloromethane 
Cibromccnloromet hane 

1 .2- 0ichloroben:ene 

1 . 3- Dich lor ob encene 

1 . 4- 0ichlorcbencene 
1 , 1  -Di chioroethane 

1  .Z-Oichloroethane 
1 , 1  -Oichloroetnene 
t ran s-1 , 2-Oicnloroethene 

1 . 2- Dicnlorooropane 
cis-1 . 3-Oichloroorooene 
tr»rs-l . 2-Dichlorcprooene 
Et-yi  beresne 
^etnylene  cnlcrice 

1.1.2 . 2- Tetrachloroethane 
"atracr io-oethene 
Tcluene 

1.1. 1- Tri;nieroethane 

1.1. 2- Tr i chioroethane 
l‘-ichloroethene 

Tr :  cnlorof luoromet hane 
Vinyl  Chloride 


CONCENTRA riCN  (ug/Kg) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

7 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

21 

NO 

7 

7 

NO 

NO 

9 

NO 

NO 


L DO  < ug/r.g 
7 

7 

7 
U 
7  - 
7 

U 

U 

7 

14 

7 

7 

7 

7 

7 

7 

7 

7 

u 

7 

7 

7 

"7 

7 

7 

7 

7 


/ 

7 

14 


jg/L:g  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  NO  *  Not  Detected  at  LOO 

-  Conoound  was  detected  qualitatively  below  the  LOO  which  nakes 
quant i f icat ion  uncertain 

Metrsd  -  USEPA  Contract  Laboratory  P-cgram  f  CLP  >  Protocol,  IPS  UlA  95-Jl?3f15S 


Clayton  Environmental  Consultants,  Inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  cl*  Analysis  For:  CUMMINS  ANO  3APNAR0  INC. 

CEC  Job  No.-  3335S-19 

Lab  No . :  — - 

Fils  No. =  83384 

Sample  Id.:  LAB  BLANK 


Volatile  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 

Eemene 

Bromodich loromet  hane 
Sromo  form 
Bromomet  hane 
Carden  tetrachloride 
Chlorobenzene 
Chi oroet  hare 

C-Chioroetnylvinyi  ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1  ,C-Oicnlorooenrene 

1 . 3- C i cn lor ooer rene 

1 . 4- 0 ich  lor oden r ere 
1 , 1-Oicnlorcethane 

1  .C  -Q i eh lor oe thane 
1 ,  l_Dichloroetnene 
trars-l ,2-0ichioroethene 
1 ,  2-0 icr  loro propane 
cis-1 ,3-Oiorloroprooene 
trars-l . 3-Oichioropropene 
Etnyl  denoere 
Methylene  o.nloride 
1 . 1 . 2 . C-Tetrsch lore ethane 
Tetracrloroet nene 
ro:uene 

1.1. l~Tricn lor o ethane 
1.1, Z-Tr  icnlorcetnane 
Tr ichloroethene 
Tr;chlorof  luorometnane 
Vinyl  cnloride 

ug/K;  -  Results  are  reported 
LOC  »  Limit  of  Detect  ion 


CONCENTRATION  <ug/Kg) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

5 

5 

NO 

NO 

NO 

NO 

5 

NO 

NO 

an  a  dry  weight  basis 

NO  •  Not  Detected  at  LCO 


•  Comcound  was  detected  Qualitatively  below  the  LOO  which  makes 
duant i ficat ion  uncertain 


Method  -  USEPA  Contract  Laboratory  Program  (CL?>  Protocol,  IFB  WA  35-J  173,1535 


v~*ayiwi<  LiiHfuiuilCUitfl  LUlDiJiUltl^  UK. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  0ARNARO  INC. 

CEC  Job  No.--  333SS-19 

Lab  No .  ••  488097 

File  No.:  83979 
Sample  Id..-  l-i 


C0MP0UN0  NAME 


CONCENTRATION  ( ug/L )  LOO  (ug/L> 


Benzene 

Sromodi chi orome thane 

Sromo  form 

Bromomethane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2“Chloroethy lviny 1  ether 
Chloroform 
Chloromethane 
Oibromochioromethane 

1 .2- 0ichlorobenzene 

1 .3- 0ichlorobenzene 

1 .4- 0ichlorobenzene 
1 , l'Oichloroethane 

l  ,2-Oichloroethane 

1 . 1- Oichloroethene 
trans-1 , 2-0 ichloroe thane 

1 .2- Oichloropropane 
cis-1 , 3-0ichloropropene 
trans-l , 3-Oichioropropene 
Ethyl  benzene 
Methylene  chioride 

1.1.2. 2- Te tree hi or oe thane 
Tetrachloroethene 
Toluene 

1.1. 1- Trichloroethane 

1 . 1 .2- Trichloroethane 
Trichloroethene 

Tr i chi or of luoromethane 
Vinyl  chloride 


NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

5 

NO 

10 

NO 

S 

NO 

s 

NO 

s 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

S 

NO 

10 

NO 

5 

NO 

S 

NO 

5 

s 

S 

NO 

5 

NO 

S 

NO 

5 

NO 

5 

NO 

S 

NO 

5 

NO 

S 

NO 

10 

LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qual i tat ively  below  the  LOO  which  makes 
quantif ication  uncertain 


Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF8  UA  8S-J178.198S 


v-iflf  ion  bililiUHlllCIUdl  V_U<  OUMdi  I  o,  HK_. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For--  CUMMINS  ANO  0ARNARO  INC. 

CEC  Job  No.:  333SS-19 
Lab  No.:  468099 
File  No.:  83980 
Sample  Id.:  2-1 


Volatile  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 


CONCENTRATION  <ug/L)  LOO  <ug/l> 


Benzene  NO 

Bromodichloromethane  NO 

Bromoform  NO 

8romomethane  NO 

Carbon  tetrachlor ide  NO 

Chlorobenzene  NO 

Chloroethane  NO 

2-Chloroethylvinyl  ether  NO 

Chloroform  NO 

Chloromethane  NO 

Oibromochloromethane  NO 

1 . 2- 0ichlorobenzene  NO 

1 . 3- 0ichlorobenzene  NO 

1 .4- 0lchlorobenzene  NO 

1 . 1- Oichloroethane  NO 

1 .2- 0ichloroethane  NO 

1 . 1- Qichloroethene  NO 

trans-l ,2-Oichloroethene  NO 

1 . 2- 0ichloropropane  NO 

cis-l,3-0lchloropropene  NO 

trans-l , 3-Oichloropropene  NO 

Ethyl  benzene  NO 

Metnylene  chloride  <  5 

1 . 1 .2.2- Tetrachloroethane  NO 

Tetrachloroethene  NO 

Toluene  NO 

1 . 1 . 1- Tr lehloroethane  NO 

1 . 1 .2- Trichloroethane  NO 

Tr ichloroethene  <  5 

Trichlorof luoromethane  <  5 

Vinyl  chloride  NO 


S 

5 

5 

10 

5 

5 

10 

10 

S 

10 

5 

S 

S 

5 

5 

5 

5 

S 

10 

5 

S 

5 

5 

5 

5 

S 

5 

5 

5 

5 

10 


LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantlf ication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  85-J178,19B5 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For :  CUMMINS  ANO  BARNARO  INC. 

CEC  Job  No..-  333S5-19 

Lab  No . •  •••••• 

File  No. :  83978 

Sample  Id.:  LA8  BLANK 


C0MP0UN0  NAME 
Benzene 

Bronodichloromet hane 

Bromoform 

Bromomet  hane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvmyl  ether 
Chloroform 
Chloromethane 
Oibromochloromethane 

1 . 2- 0ichlorobenzene 

1 . 3- 0iehlorobenzene 

1 . 4- Olchlorooenzene 
l . l~0i chloroethane 

1 , 2-0 ichloroet hane 

1 . 1 - Qichioroethene 

t ran s-l , 2 ~0i chloroethane 

1 .2- Qichloropropane 
CH"1 , 3-Dichloropropene 
trans-1 , 3-Qichloropropene 
Ethyl  benzene 
Methylene  chloride 

1 . 1 .2.2- Tetrachioroethane 
Tetrachioroethene 
Toluene 

1  *  1 « l*Tri chloroethane 

1.1. 2- Trichloroethane 
Trichloroethene 

Tri 

ch loro fluoromet hane 
Uinyl  chloride 


CONCENTRATION  <ug/L> 


LOO  ( ug/L  ) 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<  S 
NO 
NO 
NO 
NO 
NO 

<  S 
NO 
NO 


LOO  -  Unit  of  Oetect ion  NO  -  Not  Detected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantification  uncertain 

",tb0d  '  USEP*  C0n'r,ct  L.bor.,ory  Pr»8r„  < CLP ,  Protocol.  IF8  UA  8S-J178.13SS 


Luyton  tnvironmenui  Lonsuitants,  Inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  for:  CUMMINS  ANO  8ARNAR0  INC. 


CSC  Job  No..-  333S5-19 

Lab  No.:  466350 
Fil«  No. ;  A5164 

Sample  Id..-  81-A 


C0MP0UN0  NAME 

Acanaphthene 

Acenaphthylene 

Anthracene 

8enzxdine 

8enzo( a  )anthracene 
0enzo(b  )f luoranthene 
Benzo< k  >f luoranthene 
8enzo( a )pyrene 
8enzo(ght  )perylene 
Benzyl  butyl  phthalate 
8ls( 2-chloroethy 1 )ether 
Bxs( 2-chloroethoxy )methane 
8is< 2-ehloroxsopropy 1 )ether 
8is( 2-ethyl  hexyl )phthalate 
4-Bromophenyl  phenyl  ether 
2-Chloronaphthalene 
4-Chlorophenyl  phenyl  ether 
Chrysene 

Oxbenzo(a.h  )anthracene 
Ox-n-butylphthalate 

1 .2- Dichlorobenzene 

1 .3- 0ichlorobenzene 

1 . 4- 0ichiorobenzene 
3,3  * -Oxchlorobenzidine 
Oxethyl  phthalate 
Oxmethyi  phthalate 

2 . 4- 0 ini trotoluene 

2.5- 0initrotoluene 
Oi-n-octylphthalate 
Fluoranthene 


CONCENTRATION  (ug/Kg)  LOO  (ug/Kg) 

NO  450 

NO  450 

NO  450 

NO  2300 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  900 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 

NO  450 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  LOO 

(  ~  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant x f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA-J178.138S 


1  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for; 

CEC  Job  No: 
Lab  No: 
File  No: 
Sample  Id. : 


CUMMINS  ANO  BARNARO  INC. 

33365-19 

465350 

AS1S4 

Bl-A 


Base  Neutral  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 

CONCENTRATION  (ug/Kg) 

LOO  (ug/K 

Fluorene 

NO 

450 

Hexachlorobencene 

NO 

450 

Hexachlorobutadiene 

NO 

450 

Hexachlorocyclopentadiene 

NO 

450 

Hex ac hi oroe thane 

NO 

450 

Indeno( 1,2, 3-cd )pyrene 

NO 

450 

Isophorone 

NO 

450 

Naphthalene 

NO 

450 

Nitrobenzene 

NO 

450 

N-Nitroso  dimethyl  am  me 

NO 

450 

N-Ni  t  rosodi-n-propy  lamme 

NO 

450 

N-N 1 1  rosed  ipheny  lam  me 

NO 

450 

Phenanthrene 

NO 

450 

Pyrene 

NO 

450 

1,2, 4-Tr ichloroben-ene 

NO 

450 

ug/Kg  -  Reports  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  Qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol.  I FB  UA  85— J 179 .1985 
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K-i+ymi)  environment  consul  tms,  inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 

CEC  Job  No.:  333B5-1 9 
Lab  No.:  486350 
File  No.:  A51S4 
Sample  Id. s  Bl-A 


Acid  Conpounds  -  Priority  Pollutants 


COMPOUNO  NAME 

CONCENTRATION  <ug/Kg) 

LOO  (ug/Kg 

4-Chl oro-3-methyl phenol 

NO 

450 

2-Chlorophenol 

NO 

450 

2 , 4-Oichiorophenol 

NO 

■  450 

2 , 4-Dimethyl phenol 

NO 

450 

2 , 4-0lnitrophenol 

NO 

2300 

2 -Methyl -4,  S-dmi  trophenol 

NO 

2300 

2-Ni trophenol 

NO 

450 

4-Ni trophenol 

NO 

2300 

Pentachlorophenol 

NO 

2300 

Phenol 

NO 

450 

2.4,6-Trichlorophenol 

NO 

450 

uq/Kq  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  95-J178.1995 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  for:  CUMMINS  AND  BARNARO  INC. 


CEC  Job  No.:  33355-19 
Lab  No.:  466351 
File  No. :  AS165 

Sample  Id. =  Bi-B 


Base  Neutral  Compounds  -  Priority  Pollutants 

C0MP0UN0  NAME  CONCENTRATION  <ug/Kg> 


Acenaphthene  NO 
Acenaphthylene  NO 
Anthracene  NO 
8enzidlne  NO 
8enzo( a  )anthracene  NO 
Benzo( b  )f luoranthene  NO 
Ben2o( k  )f luoranthene  NO 
Benzo( a  )pyrene  NO 
8enzo< ghi  )pery lene  NO 
Benzyl  butyl  phthalate  NO 
Bis< 2-chloroethyl )ether  NO 
Bis< 2-chloroethoxy )methane  NO 
8ls< 2-chloroisopropyl )ether  NO 
B ts< 2-ethy Ihexyl >phthalate  NO 
4-Bromophenyl  phenyl  ether  NO 
2-Chloronaphthalene  NO 
4-Chiorophenyl  phenyl  ether  NO 
Chrysene  NO 
Oibenzo(a,h >anthracene  NO 
Oi-n-buty lphthalate  NO 

1 .2- 0ichlorobenzene  NO 

1 .3- 0ichlorobenzene  NO 

1 .4- Oichlorobenzene  NO 
3.3' -Oichlorobenzidme  NO 
Oiethyl  phthalate  NO 
Dimethyl  pnthalate  NO 

2 . 4- Oini trotoiuene  NO 
2 ,6-Otnitrotoluena  NO 
Di-n-octylphthalate  NO 
Fluoranthene  NO 


LOO  (ug/Kg) 

460 

460 

460 

2300 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

460 

910 

460 

460 

460 

460 

460 

460 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetection  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantif tcation  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  WA-J 178, 1985 


1  of  2 


^iwycon  environmental  consultants,  tnc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

CEC  Job  No-- 
Lab  No: 
File  No: 
Sample  Id. : 


CUMMINS  ANO  BARNARO  INC. 

33365-19 

466351 

ASISS 

81-8 


COMPOUNO  NAME 


CONCENTRATION  <ug/Kg)  LOO  <ug/Kg> 


r luorene 

Hex achloroben zone 

Hexachlorooutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( l , 2 , 3-cd Jpyrene 

I  sophorone 

Naphthalene 

Ni  trobenzene 

N-N 1 1 ro sod  1 met hy 1 amine 

N-Ni t rosed i-n-prooy l amine 

N-Ni  tro  sod  l  phenyl  am  me 

Phenanthrene 

Pyrene 

1,2, 4-Tri chlorobenzene 


NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

NO 

460 

ug/Kg  -  Reports  are  reported  on  a  dry  weight  basts 

LOO  -  Limit  of  Oetection  NO  -  n0*  Oeteeted  at  LOO 

’  '  Co"pound  detected  qualitatively  below  the  LOO  which  makes 
quant lfication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF8  WA  85-J 179, 1935 
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\wi^yicxi  environment  v.on*uuanis,  me. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  AND  SARNARD  INC. 

CEC  Job  No.:  33365-19 
Lab  No.:  46S3S1 
File  No.:  A51S5 
Sample  Id.:  01-g 


Acid  Compounos  -  Priority  Pollutants 

COMPOUND  NAME 

4-Ch l oro-3-methyl phenol 
2-Chlorophenol 

2 . 4- Qichlorophenol 

2 .4- 0 i methyl phenol 

2.4- Omitrophenol 
2-Methyl-4 , 6-dini trophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 

Phenol 

2 ,4,6-Trichlorophenol 


CONCENTRATION  (uq/Kq)  LOO  (ug/Kg) 

NO  460 
NO  460 
NO  450 
NO  460 
NO  2300 
NO  2300 
NO  460 
NO  2300 
NO  2300 
NO  460 
NO  460 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  LOO 

<  ~  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantlf ication  uncertain 


Method  -  USEPA  Contract  Laboratory  Program  <CLP>  Protocol,  IFB  WA  85-Jl78,1985 


Uiy  too  Environmental  Consultants  ,  Inc. 


fWVTOH  ENVIRONMENT  AC  CONSUCTANTS  INC. 

Rt.ults  of  Anolyoi,  tor,  CUMMINS  AMO  SARNARO  INC. 

CEC  Job  No. :  333S5-19 

Lab  No.:  466352 
Fil#  No.:  ASlSS 
Sample  Ip. :  91-c 


9a.o  Noutrol  CoAoound.  -  Priority  PoUut.nt? 


COMPOUNO  NAME 

Acenaohthene 

CONCENTRATION  (uq/Kq) 

LOD  (ug/Kg) 

Aeenaphthy lane 

NO 

470 

Anthracene 

NO 

470 

8enzidine 

NO 

470 

Benzol a  )anthracene 

NO 

2300 

8enzo<  b  )f luoranthene 

NO 

470 

Benzol  k  If luoranthene 

NO 

470 

Benzol  a  >pyrene 

NO 

470 

Benzol ghi )perylene 

NO 

470 

Benzyl  butyl  phthalate 

NO 

470 

Bis! 2-chloroethyi  lather 

NO 

470 

2-chloroethoxy Inethane 

NO 

470 

Bis! 2-chlorotaopropyl lather 

NO 

470 

Bial2-ethylhexyl Iphthalate 

NO 

470 

4-8romophenyl  phenyl  ether 

NO 

470 

2-Chloronaphthalene 

NO 

470 

A-Chlorophenyl  phenyl  ether 

NO 

470 

Chrysene 

NO 

470 

Oibenzol a,h lanthracene 

NO 

470 

Oi-n-outy Iphthalate 

NO 

470 

1  .2-Qtchlorobenzene 

NO 

470 

l  1 3-Oicniorobenzane 

NO 

470 

1 . 4-0 1 chlorobenzene 

NO 

470 

3,3'-0ichlorobenzidine 

NO 

470 

Diethyl  phthalate 

NO 

930 

Dimethyl  phthalate 

NO 

470 

2 , 4-Oini tro toluene 

NO 

470 

2  ,S-0xmtrotoluene 

NO 

470 

Oi-n-octy iphthalate 

NO 

470 

Fluoranthene 

NO 

470 

NO 

470 

OQ/Ko  -  Re.ulto  .r,  rooortod  on  .  fry  .tight  B..1. 

LOO  -  Limit  of  O.t.otl.„  NO  .  N<J,  ^ 

out"”m=:;:,„d*^:"  rI“*,iv,iy  b,i°“ ,h* 

n.thod  -  USEPA  Controot  Ltbor.tory  Progro.  (CLP)  Protocol,  IFB  UA-J178, 199S 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

CEC  Job  No; 
Lab  No: 
File  No: 
Sample  Id. : 


CUMMINS  AND  BARNARD  INC. 

333S5-19 

*66352 

A5166 

81-C 


Base  Neutral  Conpounos  -  Priority  Pollutants 


C0MP0UN0  NAME 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

CONCENTRATION  (ug/Kg) 

NO 

NO 

NO 

LOD  (ug/Kg) 

*70 

*70 

470 

Hexachlorocyclopentadiene 

NO 

Hex acnloroe thane 

NO 

^  '  V 

470 

Indeno< 1,2, 3-cd  >pyrene 

NO 

470 

Isophorone 

NO 

470 

Napn*.halene 

NO 

470 

Nitrobenzene 

NO 

470 

N-Nitrosodimethy  lam  me 

NO 

470 

N-Ni trosodi-n-propy lamine 

NO 

470 

N-Ni  tro  so  diphenyl  am  me 

NO 

470 

Phenanthrene 

NO 

470 

Pyrene 

NO 

470 

1,2, *-Tr i chlorobenzene 

NO 

470 

ug/Kg  -  Reports  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOD  which  makes 
Quant i t icat ion  uncertain 

Methcd  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  e5-Jl7S,l985 
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uwyioo  crtvtronmenui  ^onsuiums,  inc. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARO  INC. 


CEC  Job  No.:  333S5-19 
Lab  No.:  465352 
F:ia  No. ;  A5166 

Sample  Id.:  Bl-C 


C0MP0UN0  NAME 

4-Chloro-3-nethy lphenol 
2-Chlorophenol 

2.4- Oichiorophenoi 

2 .4- 0  methyl  phenol 

2 . 4- 0lm  trophenol 

2 “Me thy  1 -4 , S~dtni trophenol 
2-Ni trophenol 
4-Ni trophenol 
Pentachlorophenol 
Phenol 

2,4, 5-Tr ichlorophenol 


CONCENTRATION  < ug/Kg)  LOO  (ug/Kg) 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 


470 

470 

470 

470 

2300 

2300 

470 

2300 

2300 

470 

470 


ug/Kg  -  Results  are  reported  on  a  dry  ueight  basis 


LOO  -  Limit  of  Detection 


NO  -  Not  Detected  at  LOO 


< 


Compound  was  detected  quail  tat 
quant l f lcation  uncertain 


ively  below  the  LOO  which  makes 


Method  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF9  UA  8S-J179.198S 


.CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  for:  CUMMINS  AND  BARNARO  INC. 


CEC  Job  No. : 
Lab  No . = 
File  No. : 
Sample  Id.: 


33385-19 
*68353 
A51S7 
02 -A 


Base  Neutral  Compounds  -  Priority  Pollutants 
C0MP0UN0  NAME 


Acenaphthene 

Acenaphthylene 

Anthracene 

Benzidine 

8en2o<  a  )anthracene 
Benzo<  b  >f luoranthene 
Benzo<k  )f luoranthene 
Benzo( a  )pyrene 
Benzo<  Qhi  )perylene 
Benzyl  butyl  phthalate 
8i s( 2-chloroethyl )ether 
8is( 2-chloroethoxy  >methane 
Bis( 2-chloroisopropyl )ether 
Bis( 2-ethylhexyl  )phthalate 
4-Bromophenyl  phenyl  ether 
2-Chloronaphthalene 
4-Chlorophenyl  phenyl  ether 
Chrysene 

Oibenzo( a , h )anthracene 
Dl-n-butylphthalate 

1 .2- Dlchiorobenzene 

1 . 3- 0iehlorobenzene 

1 . 4- 0 i chlorobenzene 

3 . 3' -Diehlorobenzidine 
Oiethyl  phthalate 
Dimethyl  phtnaiate 
2  ,  4-Dmi  tro  toluene 
2 , 6 -Dim  tro  toluene 
Di-n-octylphthalate 
Fluoranthene 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  N0  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOD  which  makes 
quantif ication  uncertain 


CONCENTRATION  (ug/Kg) 

LOD  <  ug/Kg  ) 

NO 

440 

NO 

440 

NO 

440 

NO 

2200 

NO 

*40 

NO 

4*0 

NO 

*40 

NO 

440 

NO 

440 

<  440 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

880 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

*40 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol.  IFB  UA-J178.1985 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS. ANO  BARNARD  INC. 

CEC  Job  No--  33355-19 
Lab  No:  465353 
File  No:  AS 157 
Sample  Id.--  B2-A 


Base  Neutral  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 
Fluorene 

Hexachiorobenzene 

Hexachiorobutadiene 

Hexachlorocyclopentadlene 

Hexachloroethane 

Indeno( 1,2. 3-cd )pyrene 

Isophorone 

Naphthalene 

Ni  trobenzene 

N-Ni tro sod i me thy  lamina 

N-Ni  trosodi-n-propy  lam  me 

N-Ni tro sod i phenyl amine 

Phenanthrene 

Pyrene 

1.2, 4-Tr ichlorobenzene 


CONCENTRATION  (ug/Kg) 

LOO  (ug/Kg) 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

NO 

440 

uq/Kq  -  Reports  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Deteotion  NO  -  Not  Oetaeted  at  LOO 

'  ■  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  WA  85-J178.1S85 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC, 


Results  of  Analysis  for :  CUMMINS  ANO  8ARNAR0  INC. 


CEC  Job  No.:  333S5-19 
Lab  No.;  45S353 
File  No.:  A5167 
Samp 1«  Ip.:  B2-A 


Aexa  Compounds  -  Priority  Pollutants 


COMPOUNO  NAME 

A-Chloro-3-nethy [phenol 
2-Chlorophenol 

2 . 4- 0ichlorophenol 

2. 4- 0 i mat My lphenol 

2 . 4- 0i n i trophenol 

2~het hy  1  -a ,  S— dim  trophenol 

2-Ni trophenol 

4-Nitrophenol 

Pentachlorophenol 

Phenol 

2,4, S-Trichlorophenol 


CONCENTRATION  (uq/Kq)  LOO  (uq/Kq* 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 


440 

440 

440 

440 

2200 

2200 

440 

2200 

2200 

440 

440 


uq/Kq  -  Results  are  reported  on  a  dry  weight  basis 

LOD  -  Ltntt  ,f  O.tacton  NO  .  No,  0,t,cted  lt  L0D 

S::::;;;::::;,:1'1111*11-  "•i°“  th« «■« 

n.thoa  -  UScPA  Contract  Laboratory  Program  (CLP)  Protocol.  IPS  UA  8S-J17S,198S 


^  CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for; 

CEC  Job  No . 
Lab  No. : 
File  No . 
Sample  Id.: 


CUMMINS  AND  BARNARD  INC. 

33365-19 

*66354 

A5171 

B2-B 


C0MP0UN0  NAME 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 
8enzo(  a  )anthracene 
Benzo(b  )f luoranthene 
8enzo<  k  )f luoranthene 
Benzo( a  >pyrene 
Benzo(Qhi  )perylene 
Benzyl  butyl  phthalate 
8is(  2-ehloroethyl )ether 
Bls<  2-chloroethoxy  )methane 
Bis( 2-chloroisooropyl )ether 
Bls( 2-ethy Ihexy l )phthalate 
4-Bromophenyl  phenyl  ether 
2-Chloronaohthalene 

*-Chlorophenyl  phenyl  ether 
Chrysene 

Oibenzo( a, h  >enthracene 
Dl-n-butylphthalate 

1 .2- 0ichlorobenzene 

1 .3- 0ichlorobenzene 
1 . *-0 i chlorobenzene 
3,3’-0ichlorobenzidlne 

Diethyl  phthalate 
Dimethyl  phthalate 

2 . 4- 0lni tro toluene 

2 . 5- Oini tro toluene 
Di-n-octylphthelete 
Fluoranthene 

uq/Kq  -  Results  are  reported 


CONCENTRATION  < ug/Kg) 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

<  480 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

’  NO 

<  480 

NO 

NO 

NO 

NO 

NO 

on  e  dry  weight  basis 


LOO  (ug/Kg) 

480 

480 

480 

2400 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

950 

480 

480 

480 

480 

480 

480 


LOO  -  Limit  of  Oetection  NO  _  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 


Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF9  UA-J178.198S 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  AND  BARNAPO  INC. 

CEC  Job  No:  33365-19 
Lab  No:  466354 
Fila  No<  A5171 
Sample  Id. :  82-8 


Base  Neutral  Compounds  -  Priority  Pollutarfts 


C0MP0UN0  NAME 


CONCENTRATION  (ug/Kg)  LOO  (ug/Kg) 


Fluorene  nq 
Hexachlorobenzene  NQ 
Hexachlorobutadiene  NO 
Hexachlorocyclooentadiene  NO 
Hexachloroethane  NO 
Indeno( 1 ,2,3-cd >pyrene  NO 
Isophorone  NO 
Naphthalene  NO 
Nitrobenzene  NO 
N-Ni trosodlmethy lamine  NO 
N-Nitrosodi-n-propylamine  NO 
N-Ni  trosodipheny  iamme  NO 
Phenanthrene  NO 
Pyrene  NO 
1 . 2 , 4-Tr ichlorobenzene  NO 


480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 

480 


ug/Kg  -  Reports  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

<  "  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF8  WA  8S-J178.1985 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for : 

CEC  Job  No . : 
Lab  No . ; 
File  No. ; 
Sample  Id.: 


CUMMINS  AND  SARNARO  INC. 

33365-19 

*65354 

A5171 

82-8 


Acid  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 


CONCENTRATION  (ug/Kg) 


4-Chloro-3-met hyl phenol 

NO 

2-Chlorophenol 

NO 

2 , 4-Qiehlorophenol 

NO 

2 , 4-0 i met hyl phenol 

NO 

2 , 4-Omt  tropnenol 

NO 

2-Methyl -4,  S-dimtrophenol 

NO 

2-Ni trophenol 

NO 

4-Nitrophenol 

NO 

Pentachlorophenol 

NO 

Phenol 

NO 

2 , 4 ,6-Tr ichlorophenol 

NO 

LOO  ( ug/Kg  ) 

480 
4  30 
480 
480 
2400 
2400 
480 
2400 
2400 
480 
4  80 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oatection  NO  -  Not  Oetacted  at  LOO 

<  -  Compound  was  detected  qualitat ivaly  below  the  LOO  which  makes 
quantif ication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IF8  WA  85-J 178, 1985 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  Of  Analysis  for:  CUMMINS  AND  BARNARO  INC. 

CEC  Job  No.:  33365-19 
Lab  No..-  466355 

File  No.:  A5172 
Sample  Id.:  02-C 

Base  Neutral  Compounds  -  Priority  Pollutants 

COMPOUND  NAME 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzidine 

Benzo< a  >anthracene 
Benzolb  >f luoranthene 
Benzol k  ) fluoranthene 
Benzol  a  >pyrene 
Benzol ghi  )perylene 
Benzyl  butyl  phthalate 
Bisl2-chloroethyl father 
Btsl 2-chloroethoxy )methane 
Bisl 2-chloroisopropyl )ether 
Bisl 2-ethyl  hexyl >phthalate 
4-9romophenyl  phenyl  ether 

2-Chloronaohthalene 

4-Chlorophenyl  phenyl  ether 
Chrysene 

Oibenzol a,h >anthracene 
Oi-n-butylphthalate 

1 .2- Qichlorobenzene 

1 .3- 0ichlorobenzene 

1 .4- 0ichlorobenzene 
3,3’-0ichlorobenzidine 

Oiethyi  phthalate 
□  methyl  phthalate 

2 . 4- 0  mitro  toluene 
2 ,6-Oimtro  toluene 
Di-n-octyiphthalate 
Fluoranthene 

uq/Kq  -  Results  are  reported  on  a  dry  weight  basis 

LOD  -  Limit  of  Detection  NO  -  Not  Detected  at  LOD 

<  -  Compound  was  detected  Qualitatively  below  the  LOD  which  makes 
quantif ication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  l CLP)  Protocol.  IF8  UA-J17S.1985 


CONCENTRATION  (ug/Kg)  LOO  (ug/Kg) 


NO 

490 

NO 

490 

NO 

490 

NO 

2400 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

980 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 

NO 

490 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

CEC  Job  No* 
Lab  No: 
Pile  No: 
Sample  Id.= 


CUMMINS  ANO  8ARNARD  INC. 

33355-19 

*55355 

A5172 

82-C 


C0MP0UN0  NAME 


CONCENTRATION  (ug/Kg)  LOO  <ug/Kg) 


Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexach lorocyc looentadiene 

Hex achloroe thane 

Indeno( l ,2 ,3-cd >pyrene 

Isoohorone 

Naohthalene 

Ni trobensene 

N-Ni  tro  sod  methyl  amine 

N-Ni trosodi-n-oroey lamina 

N-Ni  trosodi  phenyl  am  me 

Phenanthrene 

Pyrene 

1,2, 4-Tri chlorobenzene 


NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

*90 

NO 

490 

NO 

*90 

NO 

*90 

ug/Kg  -  Reports  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Detection  N0  -  Not  Detected  at  LOO 

'  "  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
Quantification  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  85-1179,1985 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 


CEC  Job  No.--  33355-19 

Lab  No.:  466355 
File  No.:  A5172 
Sample  Id.:  82-C 


Acid  Compounds  -  Priority  Pollutants 


COMPOUND  NAME 

CONCENTRATION  (ug/Kg) 

LOO  ( ug/Kg  ) 

4-Chloro-3-methyl phenol 

NO 

490 

Z-Chlorophenol 

NO 

490 

2,4-Oichlorophenol 

NO 

490 

2, 4-0 i methyl phenol 

NO 

490 

2,4-Oimtrophenol 

NO 

2400. 

2 -Me thy  1-4 , S-dini trophenol 

NO 

2400 

2-Nl trophenol 

NO 

490 

4-Ni trophenol 

NO 

2400 

Pentachlorophenol 

NO 

2400 

Phenol 

NO 

490 

2,4, 5-Trichlorophenol 

NO 

490 

ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Llmt  of  Detection  NO  -  Not  Oeteeted  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantification  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  8S-J178,1985 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

CEC  Job  No.: 
Lab  No.: 
File  No. = 
Sample  Id.: 


CUMMINS  ANO  BARNARD  INC. 

333BS-19 
<165356 
AS  173 
S-2 


Base  Neutral  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 

CONCENTRATION  (ug/Kg) 

LOO  (ug/Kg) 

Acenaphthene 

NO 

470 

Acenapnthy lane 

NO 

470 

Anthracene 

NO 

470 

Benzidine 

NO 

2400 

8enzo( a  )anthracene  . 

NO 

470 

8enzo(b  )f luoranthene 

NO 

470 

Benzo< k  )f luoranthene 

NO 

470 

Banzo< a  )pyrane 

NO 

470  ‘ 

8enzo(ghi >perylene 

NO 

470 

Benzyl  butyl  phthalate 

NO 

470 

Bis< 2-chloroethyl >ether 

NO 

470 

Bis<  2-chloroethoxy )methane 

NO 

470 

Bis( 2-chloroisooropyl )ether 

NO 

470 

Bis( 2-ethylhexyl )phthalate 

NO 

470 

4-Bromophenyl  phenyl  ether 

NO 

470 

2-Chloronaphthalene 

NO 

470 

4-Chlorophenyl  phenyl  ether 

NO 

470 

Chrysene 

NO 

470 

Oibenzo<  a , h  )anthracene 

NO 

470 

Ol-n-buty l phthalate 

NO 

470 

1 ,2-Oichlorobenzene 

NO 

470 

1 ,3-0ichlorobenzene 

NO 

470 

1 ,4-0ichlorobenzene 

NO 

470 

3,3’ -Oicnlorobenzidine 

NO 

9S0 

Diethyl  phthalate 

NO 

470 

Oimethyl  phthalate 

NO 

470 

2 , 4-0  mitro toluene 

NO 

470 

2,6-Qinitrotoluene 

NO 

470 

Ol-n-octyl phthalate 

NO 

470 

Fluoranthene 

<  470 

470 

ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetection  NO  *  Not  Oetected  at  LOO 

<  -  Compound  was  detected  Qualitatively  below  the  LOO  which  makes 
quantification  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  WA-J178.1985 
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f LAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for; 

CEC  Job  No 
Lab  No 
File  No 
Sample  Id. 


CUMMINS  AND  BARNARO  INC. 

33365-19 
*66355 
AS  173 
S-2 


Base  Neutral  Compounds  -  Priority  Pollutants 


C0MP0UN0  NAME 

CONCENTRATION  (ug/Kg) 

LOO  (ug/Kg) 

Fluorene 

NO 

470 

Hexachlorobenzene 

NO 

470 

Hexachlorooutadiene 

NO 

470 

Hexachlorocyclooentadiene 

NO 

470 

Hex ac hi or oe thane 

NO 

470 

Indeno< 1 ,2,3-cd  >pyrene 

NO 

470 

Isophorone 

NO 

470 

Naohthalene 

NO 

470 

Nitrobenzene 

NO 

470 

N-Nitrosodimethy  lamme 

NO 

470 

N-Ni trosodi-n-propy lamina 

NO 

470 

N-Ni  tro  sod  l  phenyl  am  me 

NO 

470 

Phenanthrene 

NO 

470 

Pyrene 

<  470 

470 

l , 2, 4 -Iri chlorobenzene 

NO 

470 

ug/Kg  -  Reoorts  are  reported  on  a  dry  weight  basis 

LCD  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quant i f icat ion  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol.  IFB  UA  85-J178.1385 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for-- 

CEC  Job  No.: 
Lab  No. : 
File  No. : 
Sample  Id.; 


CUMMINS  ANO  BARNARO  INC. 

333SS-19 

4SS3S8 

A5173 

S-2 


COMPOUND  NAME 

4-Chloro-3-methyl phenol 
2-Chlorophenoi 

2 . 4- 0ichlorophenoi 

2 . 4- 0  met  hy  iphenol 

2 . 4- Oinitrophenol 
2-Methy  l-4,S-dimtrophenol 
2-Nitrophenol 
4-Nitrophenol 
Pentachloropnenol 

Pheno l 

2 , 4 ,  S-Tr ichlorophenol 


CONCENTRATION  (ug/Kg)  LOO  (ug/Kg) 

N0  470 

NO  470 

NO  470 

NO  470 

NO  2400 

NO  2400 

NO  470 

NO  2400 

NO  2400 

NO  470 

NO  470 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetection  NO  -  Not  Oetected  at  LOO 

Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quantification  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol IFB  UA  S5-JI78,13S5 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for; 

CEC  Job  No.; 
Lab  No. ; 
File  No. ; 
Sample  Id.; 


CUMMINS  ANO  BARNARD  INC. 

33365-19 

AS  163 
LAB  BLANK 


C0MP0UN0  NAME 

Acenaphthene 

Acenaphthylene 

Anthracene 

Senzidme 

Benzo( a  )anthracene 
Benzolb  )f luoranthene 
Benzo< k  )f luoranthene 
Benro<  a  >pyrene 
8enzo< ghi  )perylene 
Benzyl  butyl  phthaiate 
8is< 2-chloroethyl >ether 
Bis<  2-chloroethoxy >methane 
8is( 2-chloroisopropy 1 >ether 
Bis( 2-ethylhexyl )phthalata 
A-Bronopheny 1  phenyl  ether 
2-Ch loronapht  ha lene 
A-Chlorophenyl  phenyl  ether 
Chrysene 

Oibenzo< a,h  )anthraeene 
Di-n-buty Ip h the  late 
1 ,2-Qichlorobenzene 

1  ,3-0ichlorobenzene 
1 , A-Oi chlorobenzene 
3,3 ' -Oichlarobenzidine 
Diethyl  phthaiate 
Omethyi  phthaiate 

2  ,  A-Qmi  troto luene 
2 ,6-0  mi  tro  toluene 
Oi-n-octy lphthalate 
Fluoranthene 


CONCENTRATION  (ug/Kg)  LOO  (ug/Kg) 
NO  330 

N0  330 

N°  330 

NO  1700 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

<  330  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  670 

<  330  330 

NO  330 

NO  330 

NO  330 

NO  330 

NO  330 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oetect ion  NO  .  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
Quant  if ication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA-J178.1995 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


ffesulta  of  Analyse  for:  CUMMINS  ANO  SARNARO  INC 

CEC  Job  No-  33385-19 

Lab  No;  - 

File  No:  A51S3 
Sample  Id.:  LAS  8 LANK 


Sase  Neutral  Compounds  -  Priority  PoiiutantT 


CGMFOUNO  NAME 
Fluorene 

Hexachlorobenpene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachioroethane 

Ineeno( 1,2, 3-cd  ipyrene 

Isopborone 

Naphthalene 

Nitrobenzene 

N-Ni trosodimethylamine 

N-Ni  trcsodi-n-propy  lamme 

N-Ni  trosodipneny  lamme 

Phenan  t  hrene 

Pyrene 

'-^"Trioh  iorobenzene 


CONCENTRATION  (uq/kq) 


LGO  <ug/Kg; 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 


330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 

330 


US/K5  "  Reports  are  reported  on  a 
LOO  -  Limit  of  Detection 

-  Compound  was  detected  dual i tat 
quant  i  f i cat  ion  uncertain 

Method  -  USEPA  Contract  Laboratory 


dry  weight  basis 

NO  -  Not  Oetected  at  LOO 
ively  below  the  LOO  which  makes 

Program  <CLP>  Protocol,  IF3  UA  8S-J178 ,133c 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 


CEC  Job  No.:  333B5-19 
Lab  No-.  •• 

Pi le  No. :  A51S3 

Sample  Id.:  LA8  BLANK 


Acid  Conpounda  -  Priority  Pollutanta 

COMPOUND  NAME 

*-Chloro-3-«et hy 1 phenol 
2-Chlorophenol 

2 . 4- 0ichlorophenol 
2  ♦  4-0 1 methyl phenol 

2 . 4- Qim trophenol 

2 -Me  thy  1-4 ,5 -dint trophenol 
2-N: trophenol 
4-Ni trophenol 
Pant acn lor o phenol 
Pheno 1 

2 »  * i S-Tr ichlorophenol 


CONCENTRATION  (uq/Kq)  LOO  (ug/Kg> 

NO  333 
NO  330 
NO  330 
NO  330 
NO  1700 
NO  1700 
NO  330 
NO  1700 
NO  1700 
NO  330 
NO  330 


ug/Kg  -  Results  are  reported  on  a  dry  weight  basis 

LOO  -  Limit  of  Oeteet ion  NO  -  Not  Oetected  at  LOO 

<  -  Compound  was  detected  qualitatively  below  the  LOO  which  makes 
quanti f ication  uncertain 

Method  -  USEPA  Contract  Laboratory  Program  (CLP)  Protocol,  IFB  UA  8S-J179,198S 


APPENDIX  B 
BORING  LOGS 


Log  of  test  boring  no.  MM- 3 
Sheet  1  of  1 
P  ro j  e  c  t_Curmn ns  Barnard _ 

Location  Seif r i d<je _ANGB _ 

Drilling  Contractor  JCack_ _ 

Crew  Chief _ Qittiuan. _ _ 

Sketch  of  Boring  Location 


Elevation  575  n 7 


Surface 

Date  Started _ lDZB/^6. 

Date  Completed  m/p/as 
Boring  Method  Hniinw  s-hlm 
-Auger. _ 

Monitor  Well Yes. _ „ 

Elev.  of  top  of  well  C7g  g-a 

Length  of  Screen  5' _ 

Screen  Mat’l _ 2UQ-m.21 _ 


Depth  to  top  of  screen 
Seal  from  9 »  to  \ 


2AL 


Hoie  plugged  with 


Groundwater 

Encountered  at _ 

After  completion 


at. 


After _ hrs.. 

Seepage  at 
Boring  caved  at _ 


ft 

.ft 

.ft 

ft 

.ft 


LEGEND: 

SS  -  2‘  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  *  Sample  not  recovered 
CS  -  core  barrel  sample 


Signature 


SAMPLE 

TYPE 


ST 

ST 


ST 

SNR 


DEPTH 

IN 

FEET 


h  2.0 


ST 


H  15 


4.5 


33E 


23 


25 


30- 


3Sl 


BLOW 

COUNT 


SOIL 

DESCRIPTION 


Brown  clay  with  black  and 
red/orange  mottling,  silty 
-C.1%  pphhlps _  rr.~ 


Brown  clay,  sandy  with  rusty 
nails  and  iron  shards,  cen4n* 
pieces,  <  1%  pebbles  CL 


Blkdc  organic  layer  Pt 


fercwn/grey  clay,  siltV  lot 


plasticity 


an 


Grey  clay  with  reddish/orang 
mottling,  wet,  high  plastic 

CH 


El®  OF  BORING 


,rf  (D 


Log  of  test  boring  no.  MW-4 

Sheet  _  of  „ 

Project, .Cummins. &  Barnard 


Location.  Self r  1  dge.  ANGB 
Drilling  Contractor  Keck- 


Crew  Chief  nittmar _ 

Sketch  of  Boring  Location 


Surface  Elevation  574  in 

Date  Started  tn7 HTtk 
Date  Completed!  n/7/flK 
Boring  Method.  HnTlnw 
Auger _ _ 

Monitor  Well _ yae 

Elev.  of  top  of  well_525«S6- 

Length  of  Screen _ 51 

Screen  Mat'l  pyr  . 

Depth  to  top  of  screen  cm 1 
Seal  from  o 1  to  191 

Hole  plugged  with _ 

Groundwater: 

Encountered  at  ft 

After  completion  at _ .ft 

After _ hrs. _ ft 

Seepage  at  _ 1 2 1  ft 

Boring  caved  at_ _ _ft 

LEGEND: 

SS  *  2‘  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


Signature 


Log  of  test  boring  no. 

Sheet  _  of  _ 

Project _Cunw i n s_  &_ Barnard 


Location.  _Sei£ r  idge  _ANGB _ 


Drilling  Contractor 


Crew  Chief _ _ 


.Sketch  of  Boring  Location 


SAMPLE 

TYPE 


DEPTH 


BLOW 


1^1 

ml 


SOIL 

DESCRIPTION 

Brcwn/black  silty  clay  soil 

CL 


Brcwn/black  sandy  clay  <50% 
sand  with  reddish/orange 
stains  "  SC 


Fine  silt 


Blue-grey  clay,  medium 
plasticity  CL 


orange  mottling 


Surface  Elevation _ 573 .  d7 

Date  Started _ 1DJ2I3S _ 

Date  Completed  m/s/Afi 
Boring  Method__Hnl low  Stem 
Auger - 

Monitor  Well _ x&s _ 

Elev.  of  top  of  well  qa 
Length  of  Screen  d 

Screen  Mat'l  pyr  _  2 11 _ 

Depth  to  top  of  screen  2A1 
Seal  from  9 1  to  \21 

Hole  plugged  with^yitoaite 
Groundwater 

Encountered  at _  ft 

After  completion  at  —  ft 

After _ _ hrs.  _ ft 

Seepage  at  : _ s  ft 

Boring  caved  at  —  ft 

LEGEND: 

SS  -  2"  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


Grey  clay,  moist,  high 
plasticity  CH 


END  OF  BORING 


Signature 


Log  of  test  boring  no.  MW-6 
Sheet  of 

Project. Cummins  &  Barnard 


Location  Selfridge  ANGB 


Drilling  Contractor  Keck 


Crew  Chief  Dittfliar _ 


Surface  Elevation _ 575.26 

Date  Started _ 1Q/3233. _ 

Date  Completed  10/9/86 
Boring  Method _ 


Monitor  Well _  _ JCftS _ 

Eiev.  of  top  of  well  577.66 
Length  of  Screen  5‘ 

Screen  Mat'l  PVC  -  ?” 
Depth  to  top  of  screen  24  * 
Seal  from  Q 1  to  1? 1 


Hole  plugged  with_ 

Groundwater 

Encountered  at _ 

After  completion  at. 

After _ hrs." 

Seepage  at  _ 

Boring  caved  at _ 


LEGEND: 

SS  -  2*  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


SAMPLE 

TYPE 


DEPTH 

IN 


SOIL  to 

DESCRIPTION  | 

Brown  clay  soil,  reddish/  I 
orange  mottling,  <1%  pefcbldj 

CL  ■ 

Black,  decaying  organic  ■ 
material,  silty  Pt  | 

Black/brcwn  clay  with  readiL 


Grey/tan  clay,  reddish/or 
mottling,  fine  silt,  low 
plasticity,  stiff  CL 


Grey  clay,  moist,  high 
plasticity  CH 


Lk 


END  GF  BORING 


Log  of  test  boring  no.  R-l 
Sheet  _  of 

Project.  Cummi.ns  &  Barnard 


Location _Sel fridge  ANGB_ 
Drilling  Contractor  Keck 


Crew  Chief - Qittmar _ 

Sketch  of  Boring  Location 


Surface  Elevation _ 574 ,76 

Date  Started  in/g/as 
Date  Completed  tn/Q/as 
Boring  Method  Hn11r.w  Stsm 
Auger - 


SAMPLE 
TYPE 


DEPTH 

IN 

FEET 


BLOW 

COUN 


SOIL 

DESCRIPTION 


ST 

ST 


y-s 


ST 


2.0' 

"2TT 


Black/brown  clay  with  red/ 
orange  mottling,  <1%  pebbled 
-<50*  sand 


3.5 


Grey  clay  with  reddish/orai^- 
mpttling,  stiff  medium  pla 


ST 


Grey  clay  with  green-reddi^ 
orange  mottling,  high 
plasticity 


Grey,  moist,  high  plasticity 
clay 


Monitor  Well 

-  ntl 

Elev.  of  top  of  well 

Length  of  Screen 

Screen  Mat'l 

Depth  to  top  of  screen 

Seal  from  to 

Hole  plugged  with. 

-Bentonite 

Groundwater 
Encountered  •  at 

ft 

After  completion  at. 

ft 

After  _  hrs. 

_  _  ft 

Seepage  at 

ft 

Boring  caved  at _ 

ft 

LEGEND: 

SS  -  2’  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


2D 

-3W 


Grey  clay,  stiff,  medium 
plasticity 


25 


rfao- 


EUD  OF  BORING 


Signature 


Log  of  test  boring  noB-2 
Sheet  __  of 

p  r0j  e  c  t _ Cummi  n  s  _S7Ja  rna  rcT 


Location  Sel^idge  ANGB 


Drilling  Contractor  Keck 


Crew  Chief _ Ujitman _ 

Sketch  of  Boring  Location 


Surface  Elevation  574.74 

Date  Started _ 1AZ2ZS6 

Date  Completed  10/9/86 
Boring  Method  Hollow  Stem 
Auset _ 

Monitor  Well _ NO. _ 

Elev.  of  top  of  well _ 

Length  of  Screen _ 

Screen  Mat’l _ 

Depth  to  top  of  screen _ 

Seal  from _  to  _ 

Hole  plugged  with  Bentonite 

Groundwater: 

Encountered  at _  ft 

After  completion  at _ ft 

After _ hrs. _ ft 

ft 
ft 


Signature 


Seepage  at  _ 

Boring  caved  at _ 

LEGEND: 

SS  -  2'  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


SAMPLE 

TYPE 


DEPTH 

IN 

FEET 


SOIL 

DESCRIPTION 


Brown  clay  soil  with  reddis 
orange  staining,  <1%  pebble 


Bream  clay,,  crumbly,  <1% 
pebbles 


Grey  clay  with  brown/black 

CL 


Bream  clay,  scxne  grey 
mottling,  stiff 


Grey,  high  plasticity  clay, 
moist  CH 


Grey,  medium  plasticity  els 

CL 


Log  of  test  boring  no.  ^~3 

Sheet  _  of  _ 

Project___Cummi_ns  &  Barnard  - 


SOIL 

DESCRIPTION 


Location  _SeJf  r idjje  jANGB.  _ 
Drilling  Contractor  Keck 

Crew  Chief _ Diitinajc. _ 

Sketch  of  Boring  Location 


Brown  clay  with  red/orange 
mottling  <1%  pebbles  "d 


Black  silty  clay  with  brown 


Brcwn  clay,  seme  grey  mottl" 
stiff 


Grey  clay,  moist,  high 
plasticity 


Date  Started _ lfl/2/afi _ 

Date  Completed  m/o/fts 
Boring  Method  Hnllnw  stem 
-Auger _ 


Monitor  Well _ jjq _ 

Elev.  of  top  of  well 

Length  of  Screen _ 

Screen  Mafl _ 

Depth  to  top  of  screen _ 

Seal  from _  to  _ 

Hole  plugged  with 

Groundwater 

Encountered  at  -  f 

After  completion  at _ f 

After _ hrs. _ f 

Seepage  at  _ ~~  t 

Boring  caved  at_ _ fi 

LEGEND: 

SS  -  2*  split  spoon  sample- 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


Sq 


Grey,  medium  plasticity 
clay  CL 


END  OF  BORING 


Signature 


Log  of  test  boring  no.  B-4 
Sheet  _  of 

Project  __  Cummins  jSarnardT 


SAMPLE  D^,TH  BLO 

TYPE  IN  COU 

FEET  ^UU 


Crew  Chief _ 


Sketch  of  Boring  Location 


Surface  Elevation _ 571 .48 

Date  Started _ 1  n/i 

Date  Completed  .lfl/lQ/86 
Boring  Method  Hnllnw  stwri 
Auger _ 

Monitor  Well _ i!Q_ _ 

Elev.  of  top  of  well _ 

Length'  of  Screen _ 

Screen  Mat’l _ 

Depth  to  top  of  screen _ 

Seal  from _  to  _ 


Hole  plugged  with_ 

Groundwater 

Encountered  at _ 

After  completion  at. 

After _ hrs._ 

Seepage  at  _ 

Boring  c-aved  at _ 


LEGEND: 

SS  -  2*  split  spoon  sample 
ST  -  Shelby  tube  sample 
SNR  -  Sample  not  recovered 
CS  -  core  barrel  sample 


SOIL 

DESCRIPTION 


Black  clay 


Grey  clay,  with  reddish/ 
orange  stains 


Grey  clay,  moist,  high 
plasticity 


Grey  clay,  stiff,  lew 
plasticity  CL 


APPENDIX  C 

METALS,  THC,  SULFIDE,  AND  CYANIDE  RESULTS 


TABLE  1 

METALS  AND  TOTAL  HYDROCARBONS  FOR  B1 


Analvte* 

B1  -  Surface 

B1  ■  1  Ft. 

B1  -  i  Ft. 

B,1  -  10 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

4.6 

2.2 

2.8 

2.0 

Barium 

78.0 

110.0 

130.0 

100.0 

Cadmium 

0.05 

0.10 

0.15 

<0.05 

Chromium 

20.0 

25.0 

28.0 

24.0 

Copper 

14.0 

19.0 

22.0 

11.0 

Lead 

4.5 

7.0 

8.2 

5.0 

Mercury 

<0.01 

<0.01 

<0.01 

<0.01 

Selenium 

<0.1 

0.4 

0.2 

<0.1 

Silver 

0.4 

0.3 

0.4 

0.5 

Zinc 

45.0 

55.0 

52.0 

35.0 

THC** 

<10.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  2 

METALS  AND  TOTAL  HYDROCARBONS 

FOR  B2 

Anaivte* 

B2--.  Surface 

B2  •  2  Ft. 

B2  •  i  Ft. 

B2  ■  10  Ft. 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

2.4 

4.0 

4.5 

3.6 

Barium 

72.0 

110.0 

100.0 

120.0 

Cadmium 

0.08 

0.22 

<0.05 

<0.05 

Chromium 

19.0 

22.0 

22.0 

28.0 

Copper 

14.0 

19.0 

11.0 

16.0 

Lead 

5.5 

11.0 

5.2 

5.0 

Mercury 

<0.01 

<0.01 

<0.01 

<0.01 

Selenium 

<0.1 

0.2 

0.2 

<0.1 

Silver 

0.6 

0.4 

0.4 

0.4 

Zinc 

40.0 

50.0 

38.0 

50.0 

THC** 

<10.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

•  Total  Hydrocarbon  as  n-Hexane 

TABLE  3 

METALS  AND  TOTAL  HYDROCARBONS  FOR  B3 


Analyte* 

B2  •  Surface 

B2  -  2  Ft. 

B3  .  5  Ft. 

B3  -  10  Ft. 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

4.2 

3.9 

4.0 

2.0 

Barium 

85.0 

90.0 

110.0 

130.0 

Cadmium 

0.08 

0.08 

0.08 

<0.05 

Chromium 

14.0 

22.0 

25.0 

•28.0 

Copper 

10.0 

16.0 

20.0 

19.0 

Lead 

9.0 

8.0 

8.0 

6.2 

Mercury 

<0.01 

<0.01 

0.02 

0.02 

Selenium 

<0.1 

0.1 

0.1 

0.1 

Silver 

0.6 

0.4 

0.4 

0.5 

Zinc 

40.0 

50.0 

55.0 

52.0 

THC** 

<20.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  4 

METALS  AND  TOTAL  HYDROCARBONS  FOR  B4 


Analvte* 


Matrix 

soil 

soil 

soil 

soil 

Arsenic 

3.9 

6.8 

3.5 

3.8 

Barium 

140.0 

130.0 

72.0 

88.0 

Cadmium 

0.20 

0.08 

0.10 

0.12 

Chromium 

39.0 

30.0 

24.0 

24.0 

Copper 

23.0 

20.0 

16.0 

12.0 

Lead 

9.2 

7.2 

6.0 

5.2 

Mercury 

0.02 

0.02 

0.02 

0.02 

Selenium 

<0.1 

<0.1 

0.3 

0.3 

Silver 

0.4 

0.4 

0.4 

0.3 

Zinc 

54.0 

55.0 

45.0 

55.0 

THC* ** 

<20.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  5 

METALS  AND  TOTAL  HYDROCARBONS  FOR  MW-3 


Analyte*  mw-3  .  s»rf. 

MW-3  .  2  Ft. 

MW-3  . 

Mattix 

soil 

soil 

soil 

Arsenic 

6.5 

3.9 

4.3 

Barium 

90.0 

90.0 

140.0 

Cadmium 

0.20 

0.15 

0.10 

Chromium 

24.0 

25.0 

32.0 

Copper 

17.0 

19.0 

22.0 

Lead 

13.0 

30.0 

7.8 

Mercury 

<0.01 

<0.01 

<0.01 

Selenium 

0.1 

<0.1 

<0.1 

Silver 

0.3 

0.4 

0.4 

Zinc 

78.0 

72.0 

70.0 

THC** 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 

_ _  TABLE  6 

metals  and  total  HYDROCARBONS  FOR  MW-4 


Analvte* 

MW-4  - 

_Siirf.  MW-4  - 

-2 JFt.  MW-4  - 

5  Ft.  MW-4  -  10  Ft 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

3.7 

4.6 

3.4 

3.7 

Barium 

42.0 

100.0 

140.0 

100.0 

Cadmium 

0.42 

0.20 

0.06 

0.08 

Chromium 

18.0 

28.0 

28.0 

28.0 

Copper 

10.0 

12.0 

20.0 

17.0 

Lead 

25.0 

12.0 

6.5 

6.2 

Mercury 

<0.01 

0.01 

0.02 

0.02 

Selenium 

<0.1 

0.1 

<0.1 

<0.1 

Silver 

0.3 

0.6 

0.4 

0.4 

Zinc 

40.0 

50.0 

62.0 

62.0 

THC** 

<10.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  7 

METALS  AND  TOTAL  HYDROCARBONS  FOR  MW-5 


r.liTnBcSfl 

MZwEm 

KflraAnvMl 

raaWiiYMi 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

3.4 

3.3 

3.8 

2.5 

Barium 

62.0 

110.0 

100.0 

92.0 

Cadmium 

0.12 

0.12 

0.08 

<0.05 

Chromium 

20.0 

25.0 

28.0 

24.0 

Copper 

9.5 

18.0 

17.0 

12.0 

Lead 

12.0 

9.0 

7.8 

5.5 

Mercury 

<0.01 

<0.01 

0.03 

0.04 

Selenium 

<0.1 

<0.1 

<0.1 

<0.1 

Silver 

0.3 

0.4 

0.4 

0.4 

Zinc 

55.0 

62.0 

55.0 

45.0 

THC* ** 

<10.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  8 

METALS  AND  TOTAL  HYDROCARBONS  FOR  MW-6 


Analyte* 

MW-6  . 

Surf.  MW-6  z 

^Ft.  MW-6  - 

5  Ft.  MW-6  - 

Matrix 

soil 

soil 

soil 

soil 

Arsenic 

4.5 

3.6 

4.8 

3.8 

Barium 

88.0 

100.0 

95.0 

130.0 

Cadmium 

0.15 

0.15 

0.12 

0.10 

Chromium 

19.0. 

24.0 

22.0 

30.0 

Copper 

14.0 

22.0 

18.0 

20.0 

Lead 

10.0 

32.0 

20.0 

9.5 

Mercury 

0.02 

0.01 

0.02 

0.01 

Selenium 

<0.1 

<0.1 

<0.1 

<0.1 

Silver 

0.5 

0.2 

0.4 

0.4 

Zinc 

42.0 

58.0 

55.0 

65.0 

THC** 

<20.0 

<20.0 

<20.0 

<20.0 

*  -  Concentrations  in  mg/kg 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  9 


METALS,  THC,  SULFIDES,  CYANIDES  FOR  MW1,  MW2,  MW3, 

AND  MW4 


Analvte* 

Mm 

MW2 

MW3 

MW4 

Matrix 

water 

water 

water 

water 

Arsenic 

<0.01 

<0.01 

<0.01 

<0.01 

Barium 

0.25 

0.42 

0.54 

0.43 

Cadmium 

<0.002 

<0.002 

<0.002 

<0.002 

Chromium 

0.03 

0.02 

0.02 

<0.02 

Copper 

0.03 

0.02 

0.02 

<0.01 

Lead 

<0.02 

<0.02 

<0.02 

<0.02 

Mercury 

0.0004. 

0.0004 

0.0006 

0.0003 

Selenium 

<0.01 

<0.01 

0.01 

<0.01 

Silver 

<0.01 

<0.01 

<0.01 

<0.01 

Zinc 

0.45 

0.14 

0.005 

0.033 

THC** 

<4.0 

<4.0 

<4.0 

<4.0 

Sulfide 

<1.0 

<1.0 

Cyanide 

<0.01 

<0.01 

<0.01 

<0.01 

*  -  Concentrations  in  mg/L 

**  -  Total  Hydrocarbon  as  n-Hexane 


TABLE  10 


METALS,  THC,  SULFIDE,  CYANIDE  FOR  MW6,  BLANK  I, 

BLANK  H 


Analyte* 

Mm 

BLANK  I 

BLANK  n 

Matrix 

water 

water 

water 

Arsenic 

<0.01 

<0.01 

<0.01 

Barium 

0.65 

<0.05 

<0.05 

Cadmium 

<0.002 

<0.002 

<0.002 

Chromium 

0.02 

<0.02 

<0.02 

Copper 

0.03 

<0.01 

<0.01 

Lead 

<0.02 

<0.02 

<0.02 

Mercury 

0.0002 

<0.0002 

<0.002 

Selenium 

<0.01 

<0.01 

<0.01 

Silver 

<0.01 

<0.01 

<0.01 

Zinc 

0.058 

<0.003 

<0.003 

THC** 

<4.0 

<4.0 

<4.0 

Sulfide 

<1.0 

<1.0 

<1.0 

Cyanide 

<0.01 

<0.01 

<0.01 

*  -  Concentrations  in  mg/L 

**  -  Total  Hydrocarbon  as  n-Hexane 


APPENDIX  D 
RESULTS  OF  ANALYSES 
FOR 

BASE/NEUTRAL/ACID  (BNA)  COMPOUNDS 


INDEX  OF  SAMPLE  RESULTS  IN  APPENDIX  D 
BASE/NEUTRAL/ACID  (BNA)  COMPOUNDS 

SAMPLE  SAMPLE  M 


MW-1  Water 

MW-2  Water 

MW-3  Water 

MW-4  Water 

MW-6  Water 

Lab  Blank  LAV  Water 

Lab  Blank  LAV  Water 

Lab  Blank  II  LAV  Water 

MW-3  Matrix  Spike  Water 

MW-3  Matrix  Spike  Duplicate  Water 


1  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results 


Base  Neutral  Compounds  - 


COMPOUNO  NAME 

Oi-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyc lopentadiene 
Hex ac hi or oe thane 
Indeno( 1,2, 3-cd  )pyrene 
Isophorone 
2-Methyl naphthalene 
Naphthalene 

2- Nitroaniline 

3- Nitroaniline 

4- Nitroani line 
Nitrobenzene 

N-N l tro  sodi-n-propy lam ine 
N-Ni trosodipheny 1 amine 
Phenanthrene 
Pyrene 

1,2, 4-Tr ic h lor obenzene 


LOO  -  Limit  of  Detection 


Analysis  performed  by  gas 


of.  Analysis  for:  CUMMINS  AND  BARNARD  INC. 

Project  No:  350*1-19 
Lab  No:  503984 
File  No:  ASS 18 
Sample  Id.:  MU-1 


Hazardous  Substance  list 


CONCENTRATION  (ug/L)  LOO  <ug/L> 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 


NO  -  Not  Oetected  at  LOO 


chromatography/mass  spectrometry  (GC/MS). 


2  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No.; 
Lab  No. : 
Fi le  No. 
Sample  Id.: 


CUMMINS  ANO  BARNARO  INC. 

35041-13 

503984 

AS519 

MU-1 


Acid  Compounds  -  Hazardous  Substance 

COMPOUND  NAME 

Benzoic  acid 

4-Ch 1 or o-3-methy 1 phenol 

2-Chlorophenol 

2.4- Oichlorophenol 

2 .4- Dimethyl phenol 

2 .4- 0inltrophenol 
2-Methy 1-4 ,S-dini trophenol 
2-Met  hy lphenol 
4-Methylphenol 

2-Ni trophenol 
4-Nitrophenol 
Pent  achlorophenol 
Phenol 

2,4, 5-Tr ichlorophenol 
2 , - , 6 -Tr ichlorophenol 


ist 


CONCENTRATION  (ug/L>  LOO  (ug/L) 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  50  • 

NO  10 


LOO  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  <GC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  3S04I-19 
Lab  No.:  503984 
Fxle  No. :  AS5I8 
Sample  Id.:  MW-1 


Tentatively  Identified  Compounds 

COMPOUND  NAME  RT  <min> 

iani-vQlatilg  fraction 


ESTIMATED 

CONCENTRATION  (uq/L) 


No  compounds  detected 


rnalysis  performed  by  oas  chromatoQraphy/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No.: 
Lab  No.: 
File  No. ; 
Sample  Id.: 


CUMMINS  ANO  BARNARD  INC. 

35041-19 
503985 
ASS  19 
MU-2 


Base  Neutral  Compounds  -  Hazardous  Substances  List 


COMPOUND  NAME 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo< a  lanthracene 

Benzo(b  ) fluoranthene 

Benzo( k  )  f luoranthene 

Benzo( a )pyrene 

Benzo(ghi )perylene 

Benzyl  alcohol 

Benzyl  butyl  phthalate 

Bis( 2-chloroethyl )ether 

Bis<  2-chloroethoxy )me thane 

8is( 2-chloroisopropyl )ether 

B is( 2-ethylhexyl  )phthalate 

4-Bromopheny 1  phenyl  ether 

4-Chloroani line 

2-Chloronaphthalene 

4 -Ch loro phenyl  phenyl  ether 

Chrysene 

Oibenzo( a,h ) anthracene 
Oibenzof uren 
0 ’.-'■’-cu.ty  lphthalate 
1 .2-0ichlorobenzere 
1 ,  3-Cichlorobenzene 

1 .4- 0ichlorobenzene 
3,3’ -0ichloroben2idine 
Diethyl  phthalate 
Dimethyl  phthalate 

2 .4- 0  mi  tro  toluene 

2 .5- 0 ini tro toluene 


CONCENTRATION  (ug/L)  LOD  (ug/L) 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  13 

NO  10 

NO  10 

NO  •  10 

NO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  in 

NO  10 

NO  10 

WO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


1  o?  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 

Project  No:  35041-19 
Lab  No:  50398S 
File  No.:  A5519 
Sample  Id.:  MU-2 


Base  Neutral  Compounds  -  Hazardous  Substance  list 


COMPOUNO  NAME 

CONCENTRATION  <ug/L) 

LOO  <ug/L> 

Di-n-octylphthalate 

NO 

10 

Fluoranthene 

NO 

10 

Fiuorene 

NO 

10 

Hexachlorobenzene 

NO 

10 

Hexaehlorobutadiene 

NO 

10 

Hexachlorocyclopentadiene 

NO 

10 

Hex achloroe thane 

NO 

10 

Indeno< 1 ,2,3-cd  )pyrene 

NO 

10 

Isophorone 

NO 

10 

2-Methyl  naphthalene 

NO 

10 

Naphthalene 

NO 

10 

2-Nitroaniline 

NO 

50 

3-Nitroanil ine 

NO 

50 

4-Nitroaniline 

NO 

50 

Nitrobenzene 

NO 

10 

N-Ni trosodi-n-propy lam ine 

NO 

10 

N-Ni trosodipHeny 1 amine 

NO 

10 

Phenanthrene 

NO 

10 

Pyrene 

NO 

10 

1,2, 4-Tr  ich loro benzene 

NO 

10 

LCO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOD 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No.: 
Lab  No.: 
File  No.: 
Sample-  Id. : 


CUMMINS  AND  BARNARO  INC. 

35041-19 

503985 

AS519 

MU-2 


COMPOUNO  NAME 

Benzoic  acid 

4-C  h 1 or o-3-methy 1 phenol 

2-Ch lor op Hanoi 

2 .4- 0i chlorophenol 

2.4- Dimethylphenol 

2.4- Oinitrophenol 

2 -Me thy 1-4, B-dini trophenol 

2-Methylphenol 

4-Methylphenol 

2-Ni trophenol 

4-Nitrophenol 

Pent  achloropheno 1 

Phenol 

2 « 4 , S-Tri chlorophenol 
2 , 4 , S-Tri chlorophenol 


CONCENTRATION  <ug/L>  LOO  (ug/L) 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  50 

NO  10 


LOD  -  Limit  of  Detection 


NO  -  Not  Detected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD.  INC. 

Project  No.:  3S041-I9 
Lab  No.:  503S85 
File  No.:  ASS  I  9 
Sample  Id.:  MW-2 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
iani-YQlflt  t It  tract  inn 

No  compounds  detected 


ESTIMATED 

CONCENTRATION  (uq/L) 


Aral 


y 3  1 3  Berr'5ri,ed  &y  Qss  chromatography/m 


ass  spectrometry  \GC/f1S). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No. : 
Lab  No . : 
File  No. ; 
Sample  Id.: 


CUMMINS  ANO  BARNARO  INC. 

3S041-19 

503986 

AS520 

MU-3 


C0MP0UN0  NAME 

Acenaphthene 
Acenaphthylene 
Anthracene 
Sen2o(  a )anthracene 
Benzo( b ) fluoranthene 
Benzo(  k ) fluoranthene  . 
8enzo( a  )pyrene 
Benzo(ghi  )perylene 
Benzyl  alcohol 
Benzyl  butyl  phthalate 
Bis( 2-chloroethyl )ether 
Bis( 2-chloroethoxy )methane 
Bi s< 2-chloroisopropyl )ether 
Bis<  2-ethy lhexyl )phthalate 
4-Bromophenyl  phenyl  ether 
4-Chloroani line 
2-Chloronaphthaiene 
4-Chlorophenyl  phenyl  ether 
Chrysene 

Dibenzo( a, h  )ant hracene 
Oibenzofuran 
Di-n-buty 1 phthalate 
1 i2-0i chlorobenzene 
1  ,j-0i chlorobenzene 
1 i 4-0 ichl orobenzene 
3(3'  -Oichlorobenz  i  dme 
Diethyl  phthalate 
Dimethyl  phthalate 

2 . 4- 0initro toluene 

2 . 5- 0 i ni tro toluene 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

NO  10 

NO  13 

NO  13 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for  =  CUMMINS  ANO  BARNARO  INC. 

Project  No:  3S041-1S 
Lab  No:  503986 
File  No:  A6520 
Sample  Id.:  MW-3 


Base  Neutral  Compounds  -  Hazardous  Substance  list 

C0MP0UN0  NAME 

Ox-n-octylphthalate 
Fluoranthene 
Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1,2, 3-cd )pyrene 
Isophorone 

2-Methyl  naphtha lane 
Naphthalene 

2- Nitroaniline 

3- Ni troani line 

4- Nltroanilme 
Nitrobenzene 

N-Ni tro sod i-n-propyl amine 
N-Nitroso diphenyl amine 
Phenanthrene 
Pyrene 

1*2, 4-Tr l chlorobenzene 


LOO  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No. : 
Lab  No. : 
File  No. : 
Sample  Id.: 


CUMMINS  AND  BARNARD  INC. 

36041-19 

S03986 

A6S20 

MU-3 


Acid  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 

Benzoic  acid 
4-Chloro-3-methy Iphenol 
2-Chlorophenol 

2.4- Oichlorophenol 

2 . 4- Dime thy iphenol 

2 .4- 0initrophenol 

2 -Methyl -4, 6-dinitrophenol 

2-Methylphenol 

4-Methylphenol 

2-Nitrophenol 

4-Nitrophenol 

Pen tach loro phenol 

Pheno 1 

2 .4,5-Trichlorophenol 
2,4,£-Trichlorophenpl 


CONCENTRATION  (ug/L)  LOD  < ug/L ) 

NO  50 

NO  10 

NO  13 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  50 

NO  10 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD.  INC. 

Project  No.:  35041-19 
Lab  No.:  50398S 
File  No. :  ASS20 
Sample  Id.:  MW-3 


Tentatively  Identified  Compounds 

COMPOUND  NAME  RT  <nin) 

Semi-vo  lat i U  fraet ion 


ESTIMATED 

CONCENTRATION  (uq/L) 


4-hydroxy-4-methyl-2-pentanone  5.78 


100 


nnalysi3  performed  by  Qas  chromatoQraphy/mas s  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for! 

Project  No.; 
Lab  No. : 
File  No.: 
Sample  Id.: 


CUMMINS  AND  8ARNAR0  INC. 

36041-19 

503987 

AS521 

MU-4 


Base  Neutral  Compounds  -  Hazardous  Substances  List 


C0MP0UN0  NAME 


CONCENTRATION  (ug/L) 


Acenaphthene 

NO 

Acenaphthylene 

NO 

Anthracene 

NO 

Benzo( a )anthracene 

NO 

Benzo( b ) fluoranthene 

NO 

8enzo( k ) fluoranthene 

NO 

Benzo( a )pyrene 

NO 

BenzoC  ghi >perylene 

NO 

Benzyl  alcohol 

NO 

Benzyl  butyl  phthalate 

NO 

8is< 2-chloroet hy 1 )ether 

NO 

B  ia ( 2-chloroethoxy ) me thane 

NO 

8is( 2-chloroisopropyl )ether 

NO 

8is( 2-ethylhexyl  )phthalate 

NO 

4-Bromophenyi  phenyl  ether 

ND 

4-Chloroaniline 

NO 

2-Chloronaphthalene 

NO 

4-Chioropheny 1  phenyl  ether 

NO 

Chrysene 

NO 

Dibenzo( a, h  )anthracene 

ND 

Dibenzofuran 

NO 

D  i-n-buty lphthalate 

NO 

1 ,2-Qichlorobenzene 

NO 

1 , 3-D i chlorobenzene 

ND 

1  , 4-D;chlorobenzene 

NO 

3,3’ -Qichiorobenzi dine 

ND 

Diethyl  phthalate 

NO 

Dinethyl ■ phthalate 

NO 

2 , 4-Dim  tro  toluene 

NO 

2,5-0 i ni trot o luene 

ND 

LOO  ( ug/L  ) 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

20 

10 

10 

10 

10 


LOO  -  Limit  of  Detection  ND  -  Not  Detected  at  LOD 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results 


Base  Neutral  Compounds  - 


C0MP0UN0  NAME 

Oi-n-octy lphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hex achlorocyclopent ad iene 

Hexachloroethane 

Indeno< 1,2, 3-cd )pyrene 

Isophorone 

2-Methyl  naphthalene 

Naphthalene 

2- Nitroaniline 

3- Nitroaniline 
A-Nitroaniline 
Nitrobenzene 

N-Ni tro sod i-n-propyl amine 
N-Ni trosod i phenyl  amine 
Phenanthrene 
Pyrene 

1,2,  <t-Trichlorobenzene 


LOO  -  Limit  of  Detection 


Analysis  performed  by  Qas 


of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 

Project  No:  36041-19 
Lab  No:  503987 
File  No:  ASS21 
Sample  Id.:  mu-4 


Hazardous  Substance  list 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 


NO  -  Not  Oetected  at  LOO 


chromatography/mass  spectrometry  (GC/MS). 


■> 


of  2 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for: 

Project  No.: 
Lab  No.: 
File  No.: 
Sample  Id.: 


CUMMINS  AND  BARNARO  INC. 

35041-19 

50398? 

A6521 

MW-4 


Acid  Compounds  -  Hazardous  Substance  List 


COMPOUND  NAME 

CONCENTRATION  <ug/L> 

LOO  (ug/L) 

Benzoic  acid 

NO 

50 

4-Chloro-3-methylphenol 

NO 

10 

2-Chlorophenol 

NO 

10 

2,4-Qichlorophenol 

NO 

10 

2 , 4-0 imethyl phenol 

NO 

10 

2, 4-Oinitrophenol 

NO 

50 

2-Methyl-4, B-dim trophenol 

NO 

50 

2-Methylphenol 

NO 

10 

4-Methy lphenol 

NO 

10 

2-Ni trophenol 

NO 

10 

4-Ni trophenol 

NO 

50 

Pen tach lorophenol 

NO 

50 

Phenol 

NO 

10 

2,4, 5-Tr ich lorophenol 

NO 

50 

2,4, S-Tr ich lorophenol 

NO 

10 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD.  INC. 

Project  No. :  3S04I-I9 

Lab  No.:  S03387 
File  No. :  ASS21 
Sample  Id.:  MU-4 


COMPOUND  NAME 

SflTU-vglatl 1ft  fraction 


RT  (min) 


ESTIMATED 

CONCENTRATION  (uq/L) 


4-hydro*y-4-met  hy 1 -Z-pentanone 


S.  78 


100 


Analysis  performed  by  gas  chromatography/ma 


ss  spectrometry  (SC/MS). 


CLAYTOM  ENVIRONMENTAL  CONSULTANTS  INC. 


Result*  of  Analysis  for:  CUMMINS  AND  BARNARO.INC. 


Project  No.:  36041-19 
Lab  No.:  502 42S 
File  No.:  A6425 
Sanple  Id.:  MU-6 


Base  Neutral  Compounds  -  Hazardous  Substances  List 


C0MP0UN0  NAME 

Aeenephthene 
Acenaphthylene 
Anthracene 
Benzo( a  Janthracan# 

Benzo( b  >f luoranthane 
Banzo< k  )f luoranthana 
Banzo<  a  )pyrena 
Banzo( ghi )parylena 
Banzyl  alcohol 
Banzyl  butyl  phthalata 
Bis(2-chloroathyl )athar 
Bis( 2-chloroathoxy  )«athana 
Bia< 2-chlorolsopropyl )athar 
Bis<  2-ethylhaxyl )phthalata 
4-Brbmophanyl  phony 1  ethar 
4-Chloroanilina 
2-Chloronaphthalena 
4-Chlorophony 1  phanyl  ether 
Chrysene 

Dibenzo( a  ,h  )anthracena 
Oibenzofuran 
Oi-n-butylphthalate 
I  ,2-Oichlorobenzene 
1  ,3-Oichlorobenzene 

1  ,4-0ichlorobenzene 

3  .S’-Olehlorobanzidine 
Oiethyl  phthalate 
Dimethyl  phthalate 
2 ,4-Oinltrotoluene 

2  ,S-Oinitrotoluene 


TION  (ug/L) 

LOO  <ug/L> 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

20 

NO 

t0 

NO 

10 

NO 

10 

NO 

10 

LOO  -  Limit  of  Oatection 


NO  -  Not  Oatactad  at  LOO 


Analysis  parformad  by  gas  chronatography/mass  spactronatry  (6C/HS). 
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CLAYTQW  ENVIRONMENTAL  CONSULTANTS  INC 


Results 


Base  Neutral  Compounds  - 


COMPOUNO  NAME 

Qi-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexaehlorobutadiene 

Hexachlorocyclopentadlene 

Hexachloroethane 

Indeno< 1 ,2 ,3-cd )pyrene 

Isophorone 

2 -Me t hy 1 napht ha 1 ene 

Naphthalene 

2- Nitroanillne 

3- Nitroaniline 

4- Nitroaniline 
Nitrobenzene 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Phenanthrene 

Pyrene 

1  ,2  ,4-Trichlorobenzene 


LOO  -  Limit  of  Oetection 


Analysis  performed  by  gas 


of  Analysis  for:  CUMMINS  ANO  BARNARD .INC. 

Project  No:  35041-19 
Lab  No:  50242S 
File  No:  AS425 
Sample  Id.:  MU-S 


Hazardous  Substance  list 


CONCENTRATION  <ug/L)  LOO  (ug/L) 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  |0 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 


NO  -  Not  Oeteeted  at  LOO 


chromatography/mass  spectrometry  (SC/MS). 


2  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  o»f  Analysis  for:  CUMMINS  AND  BARNARD, INC. 

Project  No.:  35041-19 
Lab  No.:  502425 
File  No.:  AS425 
Sample  Id.:  MW-6 


Acid  Compounds  -  Hazardous  Substance 

C0MP0UN0  NAME 

Benzoic  acid 

4-Chlopo-3-methy lphenol 

2-Chlopophenol 

2  ,4-0ichlorophenol 

2  ,4-Dimethyiphenol 

2 ,4-Dinitrophenol 

2-Methyl-4 ,5-dinitrophenol 

2-Methylphenoi 

4-Methylphenol 

2-Nitrophenol 

4-NitPophenol 

Pentachiopcphenol 

Phenol 

2  ,4  ,5-TpichloPophenol 
2  ,4 ,5-Tpichlopophenol 


CONCENTRATION  <ug/L)  LOO  (ug/L> 

NO  50 

NO  10 

NO  10 

NO  10 

ND  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  50 

NO  10 


Results  have  been  blank  coppected. 

LOO  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 

Analysis  pepformed  by  gas  chpomatogpaphy/mass  spectpometpy  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  SARNARO ,INC. 

Project  No. :  3S04I-I9 

Lab  No.:  502425 
File  No.:  AS42S 
Sample  Id.:  MW-S 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 


ESTIMATED 

RT  <  min )  CONCENTRATION  <ug/L) 


no  compounds  detected 


Analysis  performed  by  gaa  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No. : 
Lab  No. : 
File  No. : 
Sample  Id. : 


CUMMINS  AND  BARNARD, INC. 
3S041-19 


A6424 

LAB  BLANK  L/U 


:ances  List 

CONCENTRATION  <ug/L> 

LOO  (ug/L) 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

!0 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

NO 

20 

NO 

10 

NO 

10 

NO 

10 

NO 

10 

Base  Neutral  Compounds  -  Hazardous  Substances  List 


C0MP0UN0  NAME 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a >anthracene 

Benzo( b  )f luoranthene 

Benzo<  k  )f luoranthene 

Benzo( a  )pyrene 

Benzo<  Qhi  )perylene 

Benzyl  alcohol 

Benzyl  butyl  phthalate 

Bis( 2-chloroethyl  )ether 

Bis(  2-c.hloroethoxy  >methane 

Bxs(  2-chloroisopropyl )ether 

Bis(  2-ethylhexyl )phthalate 

4-Bromophenyl  phenyl  ether 

4-Chloroani 1 ine 

2-Chloronaphthalene 

4-Ch 1 oropheny 1  phenyl  ether 

Chrysene 

Dibenzo( a ,h  >anthracene 
Dibenzofuran 
Di-n-butylphthalate 
1  ,2-Oichlorobenzene 
t  ,3-Dichlorobenzene 

1  ,4-0ichlorobenzene 

3  ,3’-0ichlorobenzidine 
Diethyl  phthalate 
Dimethyl  phthalate 

2  ,4-0initrotoluene 
2  ,S-Oinitrotoluene 


LOO  -  Limit  of  Detection 


NO  -  Not  Detected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


I  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  8ARNARO  , INC . 


Project  No: 
Lab  No: 
File  No: 
Sample  Id. : 


38041-19 


AS424 

LAS  BLANK  L/U 


Base  Neutral  Compounds  -  Hazardous  Substance  list 


C0MP0UN0  NAME 


CONCENTRATION  (ug/L)  LOO  (ug/L> 


Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexaehlorobutadiene 
Hexachlorocyclopentadiene 
Hex achloroe thane 
Indeno( 1  ,2 ,3-cd )pyrene 
Isophorone 
2-Methyl  naphthalene 
Naphthalene 

2- Nitroamline 

3- Ni  troam  1  ine 

4- Ni  troani  1  me 
Ni trobenzene 

N-Ni  trosodi-n-propy  lam  me 
N-Ni trosodipheny lam ine 
Phenanthrene 
Pyrene 

1 ,2 ,4-Tr ichlorobenzene 


NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

NO 


10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

50 

50 

50 

10 

10 

10 

10 

10 

10 


LOO  -  Limit  of  Detection 


NO  -  Not  Oetected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


2  of  2 


CLAYTON  ENVIRONHENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  AND  BARNARD, INC. 


Project  No. : 
Lab  No . : 
Fi le  No. : 
Sample  Id. : 


3S041 -1 9 


A6424 

LAB  BLANK  L/U 


Acid  Compounds  -  Hazardous  Substance  List 


COMPOUND  NAME 

Benzoic  acid 

4-Ch loro-3-me thy 1 phenol 

2-Chlorophenol 

2  ,4-Dichlorophenol 

2  ,4-Oimethy Iphenol 

2  ,4-Qinitrophenol 

2-Methyl-4 ,B-dinitrophenol 

2-Methy lphenol 

4-Methylphenoi 

2-Ni trophenol 

4-Nitrophenol 

Pent achlorophenol 

Phenol 

2  ,4 ,5-Tr ichlorophenol 
2  ,4  ,S-Tnchlorophenol 


CONCENTRATION  <ug/L>  LOD  (ug/L) 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  50 

NO  1 0 


Results  have  been  blank  corrected. 

LOO  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD, INC. 


Tentatively  Identified 

COMPOUND  NAME 
Sewi-volat lie  fraction 

Ethanol,  2-butoxy- 


Project  No. : 
Lab  No.: 
File  No. : 
Sample  Id.: 


36041-19 


AS424 

LAB  8LANK  L/U 


Compounds 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/L) 


7.47 


10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


'♦LAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  AND  BARNARD  INC. 


Project  No. : 
Lab  No.: 
File  No. : 
Sample  Id. : 


36041-19 


ASS17 

LAB  BLANK  L/W 


Base  Neutral  Compounds  -  Hazardous  Substances  List 


COMPOUND  NAME 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo<  a  )anthracene 

Benzo(b  )f luoranthene 

Benzo( k )f luoranthene 

BenzoC  a )pyrene 

Benzo( ghi )pery lane 

Benzyl  alcohol 

Benzyl  butyl  phthalate 

Bi s( 2-chl oroethyl )ethar 

Bis< 2-chloroethoxy )methane 

Bis( 2-ch loro isopropyl )ether 

Bis< 2-ethylhexyl  )phthalate 

4~Bromopheny 1  phenyl  ether 

4-Chloroani 1 tne 

2 ~Ch loro naphthalene 

4-Ch loropheny 1  phenyl  ether 

Chrysene 

Oihenzo<a,h  >anthracene 
Dibenrofuran 
Qi-n-buty Iphthalate 
1 ,2-Qichlorobenzene 
1 i 3-0ichlorobenzene 

1 . 4- Qi chlorobenzene 
3,3 ' -Qichlorobenzidine 
Diethyl  phthalate 
Qimethyl  phthalate 

2 . 4- Oini tro toluene 

2. 5- Olnitro toluene 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

ND  10  . 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  10 

NO  20 

NO  10 

NO  10 

NO  10 

NO  10 


LOO  -  Limit  of  Oetection  NO  -  Not  Oetected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


1  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  8ARNAR0  INC. 


Project  No; 
Lab  No: 
File  No; 
Sample  Id.: 


35041-19 


ASS17 

LAB  BLANK  L/U 


COMPOUND  NAME 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachiorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroe thane 
Indeno< 1 ,2 ,3-cd Jpyrene 
Isophorone 
2-Methylnaphthalene 
Naphthalene 

2- Nitroaniline 

3- Nitroaniline 

4- Nitroani 1 ine 
Ni trobenzene 

N-Ni trosodi ~n— propy lam ine 
N-Ni trosodiphenyl amine 
Phenanthrene 
Pyrene 

1 12 , 4-Tri chlorobenzene 


CONCENTRATION  <ug/L)  LOO  (ug/L) 

NO  10 

NO  10 

NO  10 

NO  IQ 

NO  i0 

NO  ie 

NO  10 

NO  io 

NO  io 

NO  10 

NO  io 

NO  S0 

ND  50 

NO  50 

NO  io 

NO  10 

NO  10 

NO  !0 

NO  10 

NO  10 


LOO  -  Limit  of  Detection 
Analysis  performed  by  gas 


NO  -  Not  Oetected  at  LOO 
chromatography/mass  spectrometry  (SC/MS). 


2  of  2 


1 


! 

CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  for:  CUMMINS  ANO  8ARNARO  INC. 


Project  No. : 
Lab  No . : 
Fi la  No. : 
Sample  Id. : 


36041-19 

ASS17 

LAS  BLANK  L/W 


COMPOUND  NAME 

Benzoic  acid 
4-Chloro-3-methy 1 phenol 
2-Chlorophenol 

2 .4- Dichlorophenol 

2 . 4- 0  inethyl phenol 

2 .4- 0initrophenol 
2-Methyl -4, S-dinitrophenol 
2-Methy Iphenol 
4-Methylphenol 

2-Ni trophenol 
4-Ni trophenol 
Pentachlorophenol 
Phenol 

2 «4.S-Trichiorophenol 
2,4,6-Trichlorophenol 


CONCENTRATION  (uq/L)  LOO  <ug/L) 

NO  50 

NO  10 

NO  10 

NO  10 

NO  10 

NO  50 

NO  50 

NO  10 

NO  10 

NO  10 

NO  S0 

NO  50 

NO  10 

NO  53 

NO  10 


LOD  -  Limit  of  Detection 
Analysis  performed  by  gas 


NO  -  Not  Detected  at  LOO 
chromatography/mass  spectrometry  (GC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No. :  35041-19 

Lab  No. :  - 

File  No. :  ASS  1 7 
Sample  Id.:  LA8  BLANK  L/U 


Tentatively  Identified  Compounds  "  '  "  — - - - 

COMPOUND  NAME  RT  (min)  CONCENTRATION  ( ug/L ) 

Semi-volatile  fract ion 


No  compounds  detected 


mnaiysis  performed  by  gas  chromatography/mass  spectrometry  ( 3C/MS  ) . 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 

Project  No.:-  35041-19 

Lab  No. :  - - 

File  No.:  AB522 
Sample  Id.:  LAB  BLANK  II  L/U 


Base  Neutral  Compounds  -  Hazardous 

Substances  List 

COMPOUND  NAME 

CONCENTRATION  (ug/L) 

LOO  (ug/L) 

Acenaphthene 

NO 

20 

Acenaphthylene 

NO 

20 

Anthracene 

NO 

20 

Benzo<  a  )anthracene 

NO 

20 

Benzo( b  )f luoranthene 

ND 

20 

Benzo<  k  )f luoranthene 

ND 

20 

Benzo<  a  )pyrene 

NO 

20 

BenzoCghi  )perylene 

NO 

20 

Benzyl  alcohol 

NO 

20 

Benzyl  butyl  phthalate 

NO 

20 

Bis(  2-chloroethyl  Jether 

NO 

20 

Bis( 2-chloroet hoxy ) me thane 

NO 

20 

Bis( 2-chloroisopropyl >ether 

NO 

20 

8is( 2-ethy lhexyl  )phthalate 

NO 

40 

4-3romopheny 1  phenyl  ether 

NO 

20 

4-Chloroaniline 

NO 

20 

2-Chloronapht halene 

NO 

20 

4-Ch loropheny 1  phenyl  ether 

NO 

20 

Chrysene 

NO 

20 

Dibsnzo(ath)anthracene 

NO 

20 

Dibenzofuran 

NO 

20 

Qi-r-buty ipht haiate 

NO 

20 

i ,2-0ichlorobenzene 

ND 

20 

1 , 3-0ichlorobenzene 

NO 

20 

i , 4 -Oi chlorobenzene 

NO 

20 

3  f 3’ -Qichlorobenzidlne 

NO 

40 

Diethyl  phthalate 

NO 

20 

Dimethyl  phthalate 

NO 

20 

2 , 4-0 ini  trot oluene 

NO 

20 

2  f S-Dinitrotoluene 

NO 

20 

LOD  -  Limit  of  Detection  ND  -  Not  Oetected  at  LOD 

Analysis  performed  by  gas  chromatography /mass  spectrometry  (SC/MS). 


1  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 


Project  No 
Lab  No 
File  No 
Sample  Id. 


35041-19 


AS522 

LAB  BLANK  II  L/U 


COMPOUND  NAME 

Oi-n-octy  lphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroeyc lopentadiena 
Hexachloroe thane 
Indeno( 1,2, 3-cd )pyrene 
Isophorone 
2-Methyl naphthalene 
Naphthalene 

2- Nitroam  1  me 

3- Ni troan i 1 i ne 

4- Nitroanilme 
Nitrobenzene 

N -N it rosodi-n-propyl amine 
N-Nitrosodi phenyl amine 
Phenanthrene 
Pyrene 

1 , 2 , 4- Trichlorobenzene 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  130 

NO  100 

NO  100 

NO  20 

NO  20 

NO  20 

NO  22 

NO  23 

NO  23 


LOO  -  Limit  of  Oetection  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


2  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  AND  BARNARO  INC. 


Project  No.: 
Lab  No.: 
File  No.: 
Sample  Id.: 


36041-19 


A6S22 

LAB  BLANK  II  L/W 


Acid  Compounds  -  Hazardous  Substance  List 


COMPOUND  NAME 

Benzoic  acid 

4-Ch loro-3-met hy lpheno 1 

2-Chlorophenol 

2 . 4- Qichlorophenol 

2 . 4- 0 i methyl phenol 

2 . 4- 0 ini trophenol 
2-Methyl-4 ,6-dl m trophenol 
2-Methy iphenol 

4-Methy Iphenol 
2-Ni trophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 

2 i4,5-Trichlorophenol 
2,4,  S-Tnchlorophenol 


riON  (ug/L) 

LOO  ( ug/L ) 

NO 

100 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

100 

NO 

100 

NO 

20 

NO 

20 

NO 

20 

NO 

100 

NO 

100 

NO 

20 

NO 

100 

NO 

20 

LCD  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No. :  36041-19  ' 

Lab  No. :  - 

File  No.:  AS522 
Sample  Id.:  LAB  BLANK  II  L/W 


COMPOUND  NAME 
Semt-volat 1  la  fraction 


RT  (min) 


ESTIMATED 

CONCENTRATION  (ug/L) 


No  compounds  detected 


Analysis  p 


rm»d  by  gas  chromatography/mas s  spectrometry  ! SC/MS). 


r*J  r\i  o  o  ui 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No. : 
Lab  No. ; 
File  No. ; 
Sample  Id.: 


CUMMINS  AND  BARNARD  INC. 
3S041-19 

S03S8S  matrix  spike 

AS523 

MU-3 


COMPOUND  NAME 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(  a )anthracene 

Benzo(  b )f luoranthene 

Benzo( k )f luoranthene 

Benzo( a  )pyrene 

Benzo( Qhi )pery lane 

Benzyl  alcohol 

Benzyl  butyl  phthalate 

Bis( 2-ehloroethyl )ether 

Bis( 2-chloroethoxy  >methane 

Bis( 2-chloroisopropyl )ether 

Bis( 2-ethylhexyl Jphthalate 

4-Bromopheny 1  phenyl  ether 

4-Chloroaniline 

2-Chloronaphthalene 

4-Chioropheny 1  phenyl  ether 
Chrysene 

Qiben:o(  a,  h’Janthracene 
Dibenzofuran 
0 l-n-buty lphthalate 
1 . 2-0ichlorobenzene 
1 i 3-Qichlorobenzene 
1 > ^“Oichlorobenzene 
. 3* -Oichlorobenzi dine 
lathy  1  phthalate 
imethyl  phthalate 
i 4-0initrotoluene 
,S-0ini tro toluene 


CONCENTRATION  <ug/L)  LOO  (ug/L) 

130  ms  20 

NO 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  40 

NO  20 

NO  20 

ND  20 

NO  20 

NO  20 

ND  20 

NO  20 

NO  20 

NO  20 

NO  20 

110  ms  ?0 

NO  I0 

NO  20 

NO  20 

180  ms  20 

NO  20 


ms  -  matrix  spike  compound.  200  ug/L  added. 

LOO  -  Limit  of  Oetsct ion  N0  .  Not  0,tected  „  L0Q 

.iy.is  performed  by  g.s  ehrometography/meas  spectrometry  fSC/MS). 


1  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  for:  CUMMINS  ANO  BARNARQ  INC. 


Project  No 
Lab  No 
File  No 
Sample  Id. 


C0MP0UN0  NAME 

Oi-n-octy lphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyciopentadiene 

Hexachloroethane 

Indeno( 1,2, 3-cd  )pyrene 

Isophorone 

2-Methylnaphthalene 

Naphthalene 

2- Ni'troani  1  ine 

3- Ni troani line 

4- Ni troani 1 ine 
Nitrobenzene 

N-Ni trosodi-n-propy 1 amine 
N-Ni trosodipheny I amine 
Phenanthrene 
Pyrene 

i  »C,4-Trichlorcben:ene 


:  35041-19 

503986  matrix  spike 

*  AS523 

:  MU-3 

tance  list 

CONCENTRATION  (ug/L) 

LOO  ( ug/L  ) 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

100 

NO 

100 

NO 

100 

NO 

20 

120  ms 

20 

NO 

20 

NO 

20 

180  ms 

20 

120  ms 

23 

ms  -  matrix  spike  compound.  200  ug/L  added. 


LOO  -  Limit  of  Detection 


NO  -  Not  Oetected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


2  of  2 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  fop: 

Project  No.; 
Lab  No . : 
File  No. : 
Sample  Id.  = 


CUMMINS  AND  BARNARD  INC. 
35041-13 

50398S  matrix  spike 

ASS23 

MU-3 


Acxd  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 

CONCENTRATION  (ug/L) 

LOO  ( ug/L ) 

Benzoic  acid 

NO 

100 

4-Ch 1 or o-3-methy 1 phenol 

280  ms 

20 

2-Chlorophenol 

150  ns 

20 

2,4-Oichlorophenol 

NO 

20 

2 ,4-0imethylphenol 

NO 

20 

2,4-0.initrophenol 

NO 

100 

2 -Met hy 1-4 ,S-dini trophenol 

NO 

100 

2-Methylphenol 

NO 

20 

4-Methylphenol 

NO 

20 

2-Nitrophenol 

NO 

20 

4-Ni trophenol 

9  ms 

100 

Pentachlorophenol 

44  ms 

100 

Phenol 

120  ms 

20 

2,4, S-Tr ichlorophenol 

NO 

100 

2 , 4 , S-Tr ichlorophenol 

NO 

20 

ms  -  matrix  spike  compound.  400  ug/L  added. 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


1  of  1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for:  CUMMINS  ANO  SARNARO  INC. 


Project  No.: 
Lab  No. : 
File  No . : 
Sample  Id.: 


3S041-1 9 

50398S  matrix  spike  duplicate 

ASS24 

MU-3 


Base  Neutral  Compounds  -  Hazardous  Subst 

COMPOUND  NAME 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo<  a  )anthracene 
Benzo( b ) f luoranthene 
Benzo( k )f luoranthene 
8enzo( a )pyrene 
Benzo( ghi )pery lene 
Benzyl  alcohol 
Benzyl  butyl  phthalate 
Bis( 2-chloroethy 1 )ether 
2-chloroethoxy )me thane 
Bis( 2-ch loro isopropyl )ether 
Bis( 2-ethylhexy 1  )phthalate 
4-9romopheny 1  phenyl  ether 
4-Chloroamline 
2-Chloronaphthalene 
4-Chloropheny 1  phenyl  ether 
Chrysene 

Oibenzo( a , h  ) anthracene 
Dibenzofuran 
Di-n-buty Iphthalate 

1 . 2- 0 1 chlorobenzene 

1 . 2- 0 ich lorobenzene 
1  .-l-Oichlorobenzene 

J .  3 '  -Qicnlorobenz  id  me 
Diethyl  phthalate 
Dimethyl  phthalate 
2 , A-0 ini  trot oluene 
2 . 8-0  imtro  toluene 


ances  List 


CONCENTRATION  <ug/L>  LOO  (ug/L) 

130  ms  20 

NO  20 

ND  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  40 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

NO  20 

120  ms  20 

NO  40 

NO  20 

NO  20 

190  ms  20 

NO  20 


ms  -  matrix  spike  compound.  200  ug/L  added. 

LCD  -  Limit  of  Oetection  NO  -  Not  Detected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for;  CUMMINS  ANO  BARNARO  INC. 


Project  No-- 
Lab  No: 
File  No: 
Sample  Id. : 


3S041-19 

50398S  matrix  spike  duplicate 

A6524 

MU-3 


Base  Neutral  Compounds  -  Hazardous  Substance  list 


COMPOUND  NAME 


CONCENTRATION  (ug/l)  LOO  (ug/L) 


Di-n-octy Iphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno( 1 ,2 ,  3-cd )pyrene 
Isophorone 

2-Methyl naphthalene 
Napht  halene 

2- Nitroaniline 

3- Ni troaniline 

4- Nitroamline 
Ni  t robenzene 

N-Ni trosadi-n-propy 1  amine 
N-Ni  trosodioheny  lam  me 
Phenant hrene 
Pyrene 

1 « 2 , 4-Tn chlorobenzene 


NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

20 

NO 

100 

NO 

100 

NO 

100 

NO 

20 

130  ms 

20 

NO 

20 

NO 

20 

150  ms 

20 

120  ms 

20 

i 


ms  -  matrix  spike  compound.  200  ug/L  added. 

LOO  -  Limit  of  Oetection  NO  -  Not  Oetected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  for:  CUMMINS  ANO  BARNARD  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  Id. 


36041-19 

503986  matrix  spike  duplicate 

A6S24 

MU-3 


Acid  Compounds  -  Hazardous  Substance  List 


COMPOUNO  NAME 

Benzoic  acid 
4-Chloro-3-met  hy iphenol 
2-Chlorophenol 

2 . 4- Dichlorophenol 

2 . 4- Dime thy Iphenol 
2  ,4-Dinit'rophenol 
2-Methyl-4 ,S-dini trophenol 
2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 

4-Ni trophenol 
Pen t ac hi or ophenol 
Phenol 

2.4. 5- Trichlorophenol 

2 . 4. 5- Tr ichlorophenol 


CONCENTRATION  (ug/L)  LOO  (ug/L) 

NO  100 
28  ms  20 
28  ms  20 
NO  20 
NO  20 
NO  100 
NO  100 
NO  20 
NO  20 
NO  20 
15  ms  100 
20  ms  100 
18  ms  20 
NO  100 
NO  20 


ma  -  matrix  spike  compound.  400  ug/L  added. 


LOO  -  Limit  of  Oetection 


NO  -  Not  Detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry 


at  LOO 

(SC/MS  ). 


1  of  1 


APPENDIX  E 


PESTICIDE  AND  PCB  RESULTS 


INDEX  OF  SAMPLE  RESULTS  IN  APPENDIX  E 
PESTICIDE  AND  PCB  RESULTS 


MW-3  Surface 
MW-3  2  Ft. 

MW-3  10  Ft. 

MW-4  Surface 
MW-4  2  Ft. 

MW-4  5  Ft. 

MW-4  10  Ft. 

MW-5  Surface 
MW-5  2  Ft. 

MW-5  5  Ft. 

MW-5  10  Ft. 

MW-6  Surface 
MW-6  2  Ft. 

MW-6  5  Ft. 

MW-6  10  Ft. 

B1  Surface 
B 1  2  Ft. 

B1  5  Ft: 

B1  10  Ft. 

B2  Surface 
B2  2  Ft. 

B2  5  Ft. 

B2  10  Ft. 

B3  Surface 
B3  2  Ft. 

B3  5  Ft. 

B3  10  Ft. 

B4  Surface 
B4  2  Ft. 

B4  5  Ft. 

B4  10  Ft 

MW-1 

MW-2 

MW-3 

MW-4 

MW-6 

Lab  Soil  Blank  I 

Lab  Soil  Blank  II 

Water  Blank  I 

Water  Blank  II 

Lab  Water  Blank  I 

MW-2  Matrix  Spike 

MW-2  Matrix  Spike  Duplicate 


Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No;  36041-19 
Clayton  Lab  No;  49891S 
Sample  Description;  MU-3  Surface 


Priority  Pollutants 
Pestic : des/PCB  ’  S 


Compounds 


CONCENTRATION 
<  ug/Kg ) 


LOO 

( ug/Kg 


alpha-BHC 

N.O. 

9. 

beta-BHC 

N.D. 

9. 

del ta-BHC 

N.O. 

9. 

gamma-BHC  (Lindane) 

N.O. 

9. 

Heptachlor 

N.O. 

9. 

9. 

A 1  dr  in 

N.O. 

Heptachlor  Epo*  Lde 

N.O. 

9. 

9. 

20 

Endosulfan  J 

N.O. 

Dieldnn 

N.O. 

4 ,  *1  ’  “DDE 

N.D. 

20 

Endr  r  n 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4,4’ -ODD 

N.O. 

10 

Endosulfan  Sulfate 

N.D. 

20 

•1,4 ’-GOT 

N.O. 

20 

Endrin  Ketone 

N.O. 

20 

Met  no*  yen  lor 

N.O. 

90 

’•’ecrnical  Chlordane 

N.O. 

90 

To* ? phene 

N.O. 

200 

A  -  1 0  1 5 

N.O. 

30 

A-  1 

N.O. 

30 

N.O. 

90 

A- 1042 

N.D. 

90 

A-1243 

N.O. 

90 

A-12S4 

N.D. 

200 

A-12S0 

N.D. 

200 

LOO  »  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LCD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Enorin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD'  Anlyais  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inr 
Clayton  Project  No;  35041-19 
Clayton  Lab  No;  498817 
Sample  Description;  MU-3  2  ft. 


Priority  Pollutants 
Pest icides/PCB ’ S 


Compounds 


CONCENTRATION 

(ug/Kg) 


LOO 

( ug/Kg  ) 


alpha-BHC 

beta-BhC 

delta-BHC 

gamma-BHC  (Lindane) 
Heptachlor 
A 1  dr  1  n  • 

Heptachlor  Epoxide 
Endosulfan  I 
D is l dr  i  n 
4,4*-D0E 
Endr i n 

Endosulfan  II 
4,4* -000 

Endosulfan  Sulfate 
4,4’ -DOT 
Endrm  Ketone 
Metho.»vchlor 
; sch^ical  Chloraane 
acher* 

A-10IS 
4-1221 
A-1232 
A- 1242 
A-1243 
A-1254 
A-12S0 


N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

9. 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

20 

N.O. 

90 

N.O. 

90 

N.O. 

200 

N.O. 

90 

N.O. 

90 

N.O. 

90 

N.O. 

90 

N.O. 

90 

N.O. 

200 

N.O. 

200 

LOO  3  Limit  of  Detection. 

N0»  Not  Detected  at  LOO 

Lcl°  "7,Ty  dU*  “eiohl  °f  and/or  ,an0l«  dUol.on 

Enarm  Ketone  substituted  for  Endrm  Aldehyde 

METHOD;  Anlysis  performed  by  gas  chromatography/ 

electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No  =  35041-19 
Clayton  Lab  No:  43S818 
Sample  Oescript  ion--  MW-3  10  ft. 


Priority  Pollutants 
Pest ic i des/PCB  ’  S 


CONCENTRATION  ’  LOO 


Compounds 

\ ug/Kg  ) 

<  ug/Kg ) 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.O . 

10 

del ta-BHC 

N.D. 

10 

gamma-BHC  ( Lindane  ) 

N.D. 

10 

Heptachlor 

N.O. 

10 

Aldrm 

N.O. 

10 

HeptachLor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.D. 

10 

Dieldr in 

N.D. 

20 

4,4* -DDE 

N.O. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.D. 

20 

4,4' -ODD 

N.O. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4,4* -DDT 

N.O. 

20 

Endrin  Ketone 

N.D. 

20 

tfe  t  Ho.<  ychlor 

N.O. 

100 

"echnicai  Chi  or dan e 

N.D. 

100 

To *  sphere 

N.O. 

200 

A-1016 

N.D. 

1  00 

A  -  L  Z  Z 1 

N.D. 

100 

A-1232 

N.D. 

100 

A- 1242 

N.O. 

100 

A-1243 

N.O. 

100 

A- 1254 

N.O. 

200 

A-12S0 

N.O. 

200 

LCD  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  eAtracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHGO ••  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 

Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard,  Inc. 

5504.1  —  1 9 

498808 

MU-4  Surface 


Priority  Pollutant's 

Pesticides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 
<  uq/K 

alpha-BHC 

N.O. 

9. 

beta-BHC 

N.O. 

9, 

delta-BHC 

N.D. 

9. 

gamma-BHC  (Lindane) 

N.D. 

9. 

Heptachlor 

N.D. 

9. 

Aldrin 

N.D. 

9. 

Heptachlor  Epoxide 

N.D. 

9. 

Endosulfan  I 

N.O. 

g. 

Dieldr in 

N.D. 

20 

4,4’ -DDE 

N.D. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.D. 

20 

4,4' -ODD 

N.D. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4' -DDT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Methoxychlor 

N.O. 

90 

Technical  Chlordane 

N.O. 

90 

To.<aphene 

N.O. 

200 

A-1016 

N.O. 

90 

A-1221 

N.O. 

90 

A-1232 

N.D. 

90 

A-1242 

N.D. 

90 

A-1248 

N.O. 

90 

A-12S4 

N.O. 

200 

A-12S0 

N.O. 

200 

LOO  *  Limit  of  Detection. 

NO*  Not  Oetected  at  LOO 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrm  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name: 
Clayton  Project  No: 

Clayton  Lab  No: 
Sample  Description; 


Cummins  and  Barnard, 

36041-19 

498809 

MU-4  2  ft. 


Inc . 


Priority  -Pollutants 
Pesticides/PCB’S 


Compounds 


CONCENTRATION 
( ug/Kg ) 


LOD 

( ug/Kg  ) 


alpha-BHC 

N.O. 

beta-BHC 

.N.O. 

delta-BHC 

N.O. 

gamma-BHC  (Lindane) 

N.O. 

Heptachlor 

N.O. 

A 1  dr i n 

N.O. 

Heptachlor  Epoxide 

N.O. 

Endosulfan  I 

N.O. 

Di  el  dr  in 

N.O. 

4, 4* -ODE 

N.O. 

Endrin 

N.O. 

Endosulfan  II 

N.O. 

4,4’ -Q00 

N.O. 

Endosulfan  Sulfate 

N.O. 

4.4--00T 

N.O. 

Endrin  Ketone 

N.O. 

Metro*ychIor 

N.O. 

technical  Chlordane 

N.O. 

To^aphene 

N.O. 

A- 1 0 1 S 

N.O. 

A- 122 1 

N.O. 

A-1232 

N.D. 

A-1242 

N.O. 

A-1249 

N.O. 

A-12S4 

N.O. 

A-1250 

N.O. 

10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

200 

100 

100 

100 

100 

100 

200 

200 


LOO  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin 'Aldehyde 
METHOO :  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard,  Inc. 

38041-19 

498810 

MW-4  5  ft. 


Priority  Pollutants 
Pest ic ides /PC8 ' S 


Compounds 

CONCENTRATION 

(ug/Kg) 

LOO 

( ug/K g ) 

alpha-BHC 

N.D. 

10 

beta-9HC 

N.D. 

10 

del  ta-BHC 

N.D. 

10 

gamma-BHC  (Lindane) 

N.D. 

10 

Heptachlor 

N.D.  ‘ 

10 

Aldr  in 

N.D. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.D. 

10 

Dieldr in 

N.D. 

20 

4,4’ -DOE 

N.O. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4,4’ -ODD 

N.D. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4,4’ -QDT 

N.O. 

20 

Endrin  Ketone 

N.D. 

20 

Methoxychlor 

N.D. 

100 

Technical  Chlordane 

N.O. 

100 

Ta.*aphene 

N.O. 

200 

A-101S 

N.D. 

100 

A-1221 

N.O. 

100 

A-1Z32 

N.D. 

100 

A-1242 

N.D. 

100 

A-1248 

N.D. 

100 

A-1254 

N.D. 

200 

A-12S0 

N.O. 

200 

LOO  *  Limit  of  Detection. 

NO*  Mot  Detected  at  LOO 

LOO  may  vary  d.ue  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrm  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( GC/ECD  ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No:  3G041-19 
Clayton  Lab  No:  498811 
Sample  Description:  MU-4  10  ft. 


Priority  Pollutants 
Pest lcides/PCB  ’  S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 

( ug/Kg ) 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.D. 

10 

gamma-BHC  (Lindane) 

N.D . 

10 

Heptachlor 

N.O. 

10 

Aldr  1  n 

N.D. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.D. 

10 

Dieldrin 

N.D. 

20 

4,4’ -ODE 

N.D. 

20 

Endr in 

N.O. 

20 

Endosulfan  II 

N.D. 

20 

4,4’ -D00 

N.O. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4,4’ -QDT 

N.D. 

20 

Endrin  Ketone 

N.D, 

20 

Metro.*,  y  c  h  l  o  r 

N.O. 

100 

Technical  Chlordane 

N.D. 

100 

Toxaphene 

N.O. 

200 

A- 1015 

N.D. 

100 

A-1221 

N.D. 

100 

A-123Z 

N.D. 

100 

A-1242 

N.D. 

100 

A-1243 

N.D'. 

100 

A-12S4 

N.D. 

200 

A-12S0 

N.D. 

200 

LOO  *  Limit  of  Detection. 

ND“  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHQO :  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (6C/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No;  36041-19 
Clayton  Lab  No:  498812 
Sample  Description;  MU-5  Surface 

Priority  Pollutants 
Festicides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 
( ug/K 

alpha-BHC 

N.D. 

9. 

beta-SHC 

N.D. 

9. 

del ta-BHC 

N.D. 

9. 

gamma-BHC  (Lindane) 

N.D. 

9. 

Heptachlor 

N.D. 

g. 

Aldrin 

N.D. 

9. 

Heptachlor  Epoxide 

N.D. 

9. 

Endosulfan  I 

N.O. 

9. 

Dieldrm 

N.O. 

20 

4,4’ -DOE 

N.D. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.D. 

20 

4,4’ -ODD 

N.O. 

•  20 

Endosulfan  Sulfate 

N.O. 

20 

4',  4*  -COT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Met ho x y chi or 

N.D. 

30 

Technical  Chlordane 

N.O. 

90 

To.>  aphene 

N.D. 

200 

A-101S 

N.D. 

90 

A- 1221 

N.D. 

90 

A- 1232 

N.D. 

90 

A-1242 

N.D. 

30 

A- 12 43 

N.D. 

90 

A-1254 

N.O. 

200 

A-1260 

N.O. 

200 

LCD  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOD 

LCD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Nana:  Cummins  and  Barnard,  Inc 
Clayton  Project  No:  3G041-19 
Clayton  Lab  No;  498813 
Sample  Description:  MU-5  2  ft. 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 


CONCENTRATION 
( ug/Kg ) 


LOD 

( ug/Kg  ) 


alpha-BHC 
beta-BHC 
del ta-BHC 

gamma-BHC  (Lindane) 

Heptachlor 

Aldr in 

Heptachlor  Epoxide 
Endosulfan  I 
Dieldrin 
4,4’-00E 
Endr  m 

Endosulfan  II 
4, 4 ’-ODD 

Endosulfan  Sulfate 
4.4’ -DOT 
Endrm  Ketone 
Met  ho.*,  y  chi  or 
Technical  Chlordane 
To  '.aphene 
A-101S 
A-1221 

4.11'?? 

*>  W  4_ 

A-1242 

A-1248 

A-12S4 

A-12S0 


N.O. 

N.D. 

N.D. 

N.D. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.D. 

N.D. 

N.O. 

N.O.- 

N.O. 

N.O. 

N.O. 

N.D. 


10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

200 

100 

100 

100 

100 

100 

200 

200 


L;jQ  ■  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or 
Endr  in  Ketone  substituted  for  Endnn  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (3C/ECD) 


sample 


di lut ion 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard, 

3S041-19 

498814 

MW-S  5  ft. 


Inc . 


Priority  Pollutants 
Pest lcides/PCB’S 


CONCENTRATION 

LOO 

Compounds 

<  ug/Kg ) 

<  ug/Kg ) 

alpha-BHC 

N.O. 

20 

beta-BHC 

N.D. 

20 

delta-BHC 

N.O. 

20 

gamna-BHC  < Lindane) 

N.O. 

20 

Heptachlor 

N.O. 

20 

Aldr in 

N.D. 

20 

Heptachlor  Epoxide 

N.O. 

20 

Endosulfan  I 

N.O. 

20 

Diel dr  in 

N.O. 

40 

4,4’-00E 

N.O. 

40 

Endr  in 

N.O. 

40 

Endosulfan  II 

N.O. 

40 

4,4’-QDD 

N.O. 

40 

Endosulfan  Sulfate 

N.D. 

40 

4,4* -DDT 

N.O. 

40 

Endrin  Ketone 

N.O. 

40 

Net  * yc n  1  or 

N.D. 

230 

rachricai  Ch lor pane 

N.O. 

230 

To < sphere 

N.O. 

400 

4-101S 

N.O. 

200 

A-IZZi 

N.O. 

2G0 

A-1Z32 

N.O. 

230 

A-1Z42 

N.O. 

200 

4-1243 

N.O. 

200 

A- 1254 

N.O. 

400 

A-12S0 

N.O. 

400 

LCD  -  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

L'jD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Erdrm  Ketone  substituted  for  Endrin  Aldehyde 
METHQO :  Anlysis  performed  by  gas  chromat ography / 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name: 
Clayton  Project  No  = 
Clayton  Lab  No  = 
Sample  Description: 


Cummins  and  Barnard,  Inc. 

35041-19 

498815 

MW-5  10  ft. 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 


CONCENTRATION 
( ug/Kg ) 


LOO 

( ug/Kg ) 


alpha-BHC 

N.O. 

bet a-8HC 

N.O. 

delta-BHC 

N.O. 

ganma-BHC  (Lindane) 

N.O. 

Hep  t ach lor 

N.O. 

A 1  dr  in 

N.O. 

Heptachlor  Epoxide 

N.O. 

Endosulfan  I 

N.O. 

Dieldrin 

N.O. 

4,4’-O0E 

N.O. 

Erdr i n 

N.O. 

Endcsulfan  II 

N.O. 

4,4’-DDD 

N.O. 

Er do Sul  fan  Sulfate 

N.O. 

4,4* -DOT 

N.O. 

Endrin  Ketone 

N.O. 

Met  no.<ychior 

N.O. 

^ecnmcal  Chlordane 

N.O. 

To.*.apnene 

N.O. 

A- 1315 

N.O. 

A-1Z21 

A-  1 

N.O. 

N.O. 

A-1242 

N.O. 

A-1243 

N.O. 

A-12S4 

N.O. 

A-1260 

N.O. 

10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 


20 

20 

20 

130 

100 

203 

100 

130 

100 

100 

100 

200 

230 


LOD  *  Limit  of  Detection, 

NO*  Not  Oetected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
t.ncrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard,  Inc. 

36041-13 

438319 

MU-S  Surface 


Priority  Pollutants 
Pest icides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 

( ug/Kg) 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.O. 

10 

gamma-9HC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

10 

Aldrin 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.O. 

10 

Dial  dr  in 

N.O. 

20 

1 

o 

Cl 

m 

N.O. 

20 

Endr  m 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

-t.A’-OOO 

N.O. 

20 

Encosul fan  Sulfate 

N.O. 

20 

a  : • -nnr 

N.O. 

20 

Endrin  Ketone 

N.O. 

20 

Met  he  •.  yen  lor 

N.O. 

100 

Technical  Chi  or dane 

N.O. 

130 

To.-  achene 

N.O. 

230 

A-1315 

N.O. 

130 

A-lZZl 

N.O. 

100 

A-1Z3Z 

N.O. 

100 

A-IZ4Z 

N.O. 

100 

A-1Z43 

N.O. 

100 

A- 1254 

N.O. 

200 

A-12S3 

N.O. 

200 

LOO  *  Limit  of  Detection. 

NO*  Not  Oe tec  ted  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endnn  Aldehyde 
METHOD;  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (3C/EC0) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard,  Inc. 

35041-19 

498820 

MU-6  2  ft. 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 

CONCENTRATION 
<  ug/Kg ) 

LOD 

( ug/Kg ) 

aloha-9HC 

N.D. 

600 

beta-BHC 

N.D. 

600 

del ta-BHC 

N.D. 

600 

gamma-BHC  (Lindane) 

N.D. 

600 

Heptachlor 

N.D. 

600 

Aldrin 

N.D. 

600 

Heptachlor  Epoxide 

N.D. 

600 

Endosulfan  I 

N.D. 

600 

Dieldr m 

N.D. 

1000 

4, 4 '-DDE 

N.D. 

1000. 

Endr i n 

N.D. 

1000 

Endosulfan  II 

N.D. 

1000 

4, 4 '-ODD 

N.D. 

1000 

Endosulfan  Sulfate 

N.D. 

1000 

4,4’ -DDT 

N.D. 

1000 

Endrin  Ketone 

N.D. 

1000 

Met  no.-  y  chi  or 

N.D. 

6000 

Technical  Chiordane 

N.D. 

6000 

To • aphene 

N.D. 

10000 

A-101S 

N.D. 

6000 

A-1Z21 

N.D. 

6000 

A- 1232 

N.D. 

6000 

A-1242 

N.D. 

6000 

A-1243 

N.D. 

6000 

A-12S4 

N.D. 

10000 

A-1250 

N.D. 

10000 

LCD  *  Limit  of  Detection. 

ND*  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name;  Cummins  and  Barnard,  Inc. 
Clayton  Project  No:  36041-19 
Clayton  Lab  No:  498821 
Sample  Description:  MW-S  5  ft. 


Priority  Pollutants 
Pest icides/PCB  * S 


CONCENTRATION 

LOO 

Compounds 

( ug/Kg ) 

<  ug/k'g ) 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

del ta-BHC 

N.O. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptacnlor 

N.O. 

10 

A 1  dr  i  n 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.O. 

10 

Dieldrin 

N.O. 

20 

4 ,4 ’-DOE 

N.O. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4,4’ -000 

N.O. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4, 4 ’-GOT 

N.O. 

20 

Endrin  Ketone 

N.O. 

20 

Met  hoxych lor 

N.O. 

100 

Technical  Chlordane 

N.O. 

100 

To.-  aphene 

N.O. 

200 

A-L31S 

N.O. 

1  00 

A- 1221 

N.O. 

100 

A-1232 

N.O. 

100 

A-1242 

N.O. 

100 

A- 12 49 

N.O. 

100 

A-12S4 

N.O. 

200 

A-12S0 

N.O. 

200 

LOO  *  Limit  of  Oetection. 

NO-  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  *  INC. 
Analytical  Laboratory  Report 


Client  Name*  Cummins  and  Barnard,  Inc. 
Clayton  Project  No:  36041-19 
Clayton  Lab  No:  498822 
Sample  Oescnpt  ion**  MU-S  10  ft. 


Prior ity  Pollutants 
Pesticides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 

(ug/Kg) 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

del ta-BHC 

N.O. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

10 

A 1  dr  in 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.O. 

10 

Dieldrm 

N.O. 

20 

4, 4 ’-ODE 

N.O. 

20 

Endr  i  n 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4,4’-000 

'  N.O. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4’ — QCT 

N.D . 

20 

Endrin  Ketone 

N.O. 

20 

Hethoxychlor 

N.O. 

100 

Technical  Cniordane 

N.D. 

100 

To«aphene 

N.O. 

200 

A- 10 16 

N.D. 

100 

a-i::i 

N.O. 

100 

A-1232 

N.D. 

100 

A- 1212 

N.D. 

100 

A-i248 

N.D. 

100 

A-1254 

N.O. 

'  200 

A-12S0 

N.O. 

200 

LOD  *  Limit  of  Detection. 

NO*  Net  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromat ography/ 
electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 

Analytical  Laboratory  Report 

Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No  =  3S041-19 
Clayton  Lab  No:  499317 
Sample  Description:  81  -  Surface 

Priority  Pollutants 
Pesticides/PCB*S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 

( ug/Kg ) 

alpha-9HC 

N.D. 

9. 

beta-BHC 

N.D . 

9. 

delta-BHC 

N.O. 

9. 

gamma-BHC  (Lindane) 

N.O. 

9. 

Heptachlor 

N.D. 

9. 

A 1  dr in 

N.D. 

9. 

Heptachlor  Epoxide 

N.D. 

9. 

Endosulfan  I 

N.O. 

9. 

Dieldr in 

N.O. 

20 

4,4’ -DDE 

N.D. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.O. 

20 

4, 4 ’-ODD 

N.D. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4,4' -ODT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Methoxychlor 

N.D. 

90 

Technical  Chiordane 

N.O. 

90 

Toxaphene 

N.O. 

200 

A-101S 

N.O. 

90 

A-1221 

N.O. 

90 

A-1232 

N.D. 

90 

A-1242 

N.D. 

90 

A-1248 

N.O. 

90 

A-1254 

N.O. 

200 

A-12S0 

N.D. 

200 

LOD  ■  Limit  of  Detection. 

NO*  Not  Oetected  at  LOD 

LOO  may.  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrm  Ketone  substituted  for  Endrin  Aldehyde 
METHQO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( GC/ECO ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name: 
Clayton  Project  No; 

Clayton  Lab  No  = 
Sample  Description: 


Cummins  and  Barnard, 

35041-19 

499918 

81-2  ft. 


T 


nc . 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 

(ug/Kg) 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.O. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

10 

A 1  dr  in 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.O. 

10 

Dieldr in 

N.O. 

20 

4, 4 ’-ODE 

N.O. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.D. 

20 

4,4’ -DOD 

N.O. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4,4’-0DT 

N.O. 

20 

Endrin  Ketone 

N.D. 

20' 

Methoxychlor 

N.O. 

100 

Technical  Chlordane 

N.O. 

.  100 

Toxaphene 

N.O. 

200 

A-101B 

N.D. 

100 

A-1221 

N.D. 

100 

A-1232 

N.O. 

100 

A-1242 

N.D. 

100 

A-1248 

N.O. 

100 

A-12S4 

N.O. 

200 

A-12S0 

N.O. 

200 

LOO  *  Limit  of  Detection, 

ND*  Not  Qetected  at  LOD 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


I 

I 

I 

I 
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1 
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I 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name;  Cummins  and  Barnard,  Inc. 
Clayton  Project  No;  36041-19 
Clayton  Lab  No;  499919 
Sample  Description;  81  -  S  ft. 


Priority  Pollutants 
Pesticides/PC8’S 


Compounds 


alpna-BHC 

beta-BHC 

delta-BHC 

gamma-3HC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  Epoxide 
Endosuifan  I 
Dieldr in 
4, 4 '-00E 
Endrin 

Endosuifan  II 
4, 4 ’-ODD 

Endosuifan  Sulfate 

4,4’ -OCT 

Endrin  Ketone 

Metho/.ychlor 

Technical  Chlordane 

Toraphene 

A- 10 16 

A-1221 

A-1232 

A-1242 

A-1248 

A-1254 

A-12S0 


CONCENTRATION 

LOO 

<ug/Kg) 

( ug/Kg 

N.D. 

10 

N.O. 

10 

N.D. 

10 

N.D. 

10 

N.O. 

10 

N.D. 

10 

N.D. 

10 

N.O. 

10 

N.D. 

20 

N.D. 

20 

N.D. 

20 

N.D. 

20 

N.O. 

20 

N.D. 

20 

N.D. 

20 

N.D. 

20 

N.D. 

100 

N.D. 

100 

N.D. 

200 

N.D. 

100 

N.D. 

100 

N.D. 

100 

N.O. 

100 

N.D. 

100 

N.D. 

200 

N.D. 

200 

LOO  ■  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHQO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( 6C/ECD ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No--  36041-19 
Clayton  Lab  No:  499920 
Sample  Description:  Bl  -  10  ft. 


Priority  Pollutants 
Pest icides/PCB’S 


Compounds 

CONCENTRATION 
( ug'/'Kg ) 

LOD 

(ug/Ki 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.O. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

'  10 

A 1  dr  in 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.O. 

10 

Dieldrin 

N.O. 

20 

4, 4 '-ODE 

N.D. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.D. 

20 

4,4’ -DDO 

N.D. 

20 

Endosulfan  Sulfate 

N.D. 

20 

4, 4 ’-DOT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Metho.*  ycnlor 

N.O. 

100 

Technical  Chiordane 

N.O. 

100 

To*,  ap  here 

N.D. 

200 

A-101S 

N.D. 

100 

A-1ZZ1 

N.D. 

100 

A-1Z32 

N.O. 

100 

A-1242 

N.D. 

100 

A-1248 

N.D. 

100 

A-1Z54 

N.O. 

200 

A-12S0 

N.O. 

200 

LQD  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOO 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endnn  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No=  35041-19 
Clayton  Lab  No:  499921 
Sample  Description:  B2  -  Surface 

Priority  Pollutants 
Pest icides/PCB  ’  S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 

<  ug/h'g ) 

alpha-BHC 

N.O. 

9. 

beta-3HC 

N.O. 

9. 

delta-BHC 

N.O. 

9. 

gamna-BHC  ( Lindane  ) 

N.O. 

9. 

Heptachlor 

N.D. 

9. 

Aldrxn 

N.O. 

9. 

Heptachlor  Epoxide 

N.O. 

9. 

Endosulfan  I 

N.O. 

9. 

Cieldrm 

N.O. 

20 

4,4* -ODE 

N.O. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.O. 

20 

4,4* -00D 

N.D. 

20 

Endosul f an  Sulfate 

N.O. 

20 

4,4* -OQT 

N.O. 

20 

Endrin  Ketone 

N.O. 

20 

ho.<  ych  lor 

N.O. 

90 

Technical  Chlordane 

N.D. 

90 

To»aphene 

N.O. 

200 

A-101S 

N.O. 

90 

A-1221 

N.O. 

90 

n-iZ32 

N.O. 

90 

A-1Z42 

N.O. 

90 

:r> 

i 

»— 

r*j 

CO 

N.O. 

90 

A-1254 

N.O. 

200 

A-1ZS0 

N.D. 

200 

LOO  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOD 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOO :  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  •.5C/EC0) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name;  Cummins  and  Barnard ,  Inc. 
Clayton  Project  Nos  3G04- 1  —  19 
Clayton  Lab  No:  493922 
Sample  Description:  B2  -  2  ft. 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 

CONCENTRATION 

(ug/Kg) 

LOD 

<  ug/Kg 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.D. 

10 

delta-BHC 

N.D. 

10 

gamma-BHC  (Lindane) 

N.D. 

10 

Heptachlor 

N.D. 

10 

Aldrin 

N.D. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosulfan  I 

N.D. 

10 

Oieldrin 

N.D. 

20 

4  ,4 ’-DDE 

30 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.D. 

20 

A  ,4 ' -ODD 

30 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4’  -DOT 

N.D. 

20 

Endrin  Ketone 

N.O. 

20 

Methoxycnior 

N.D. 

.100 

Technical  Chlordane 

N.O. 

100 

To.-.aphene 

N.D. 

200 

A-1015 

N.D. 

100 

A-IZ21 

N.O. 

100 

A-T  232 

N.D. 

100 

A- 1 242 

N.D. 

100 

A- 1 248 

N.O. 

100 

A-I2S4 

N.D. 

200 

A-I260 

N.D. 

200 

LOO  *  Limit  of  Detection. 

ND*  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endnn  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( 6C/ECD 1 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laporatory  Report 


Client  Nan*: 
Clayton  Project  No  = 
Clayton  Lab  No; 
Sample  Description; 


Cummins  and  8arnard, 

36041-19 

499923 

B2  -  5  ft. 


Inc . 


Priority  Pollutants 
Pest icides/PC8’S 


Compounds 


CONCENTRATION 
(  uq/'Kq  ) 


LOD 

< ug/Kg ) 


alpha-SHC 

N.O. 

beta-BHC 

N.D. 

delta-BHC 

N.D . 

gamma-BHC  ( Lindane ) 

N.O. 

Hep tachlcr 

N.O. 

Aldrm 

N.D. 

Heptachlor  Epoxide 

N.O. 

Endosulfan  I 

N.D. 

Qieldnn 

N.O. 

4,4’ -DOE 

N.O. 

Endrin 

N.O. 

Endosulfan  II 

N.D. 

4, 4 ’-ODD 

N.D. 

Endosulfan  Sulfate 

N.O. 

4t4’-DDT 

N.O. 

Endrin  Ketone 

N.O. 

Met  ho.-  ychlor 

N.O. 

Tec  on  real  Chi  or da ne 

N.O. 

T  o « sphere 

N.D. 

£-1015 

N.D. 

n-LZZl 

N.O. 

£-1232 

N.D. 

A-1242 

N.O. 

£-1248 

N.O. 

A-1254 

N.D. 

A-12B0 

N.D. 

10 

10 

10 

10 

10 

10 

10 

10 

30 

30 

30 

30 

30 

30 

30 

30 

130 

130 

300 

130 

100 

100 

100 

100 

300 

300 


LOO  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD;  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name • 
Clayton  Project  No; 

Clayton  Lab  No : 
Sample  Description: 


Cummins  and  Barnard, 

38041-19 

499924 

B2  -  10  ft. 


nc . 


Priority  Pollutants 
Psst ic ides/PCB  ’  S 


Compounds 


CONCENTRATION 
( ug/Kg ) 


LOD 

( ug/Kg ) 


alpha-9HC 

beta-5HC 

delta-BHC 

gamma-BHC 

( Lindane ) 

Heptachlor 

Aldrm 

Heptachlor 

Epox i de 

tndcsul fan 

I 

Dielarin 

4,4' -DDE 

Endrin 

Endcsui *an 

II 

4,4’ -ODD 

Endosu 1  fan 

Sul  fate 

4, 4 ’-DOT 
Endrin  Ketone 
Me  the • ychior 
Technical  Cnlordane 
To- apnene 
A-10’5 

a-i::i 

A-1232 
A-1242 
A-1248 
A- 1254 
A-1250 


N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.O. 


10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

20 

20 

20 

20 

130 

130 

200 

100 

100 

100 

100 

100 

200 

200 


LOO  ■  Limit  of  Detection. 

NO”  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrm  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (6C/EC0) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  No 
Sample  Description 


Cummins  and  Barnard,  Inc. 

36041-19 

499925 

83  -  Surface 


Priority  Pollutants 
Pest icides/PCB ’ S 


Compounds 

CONCENTRATION 

(ug/Kg) 

LOO 

( ug/Kg 

aipha-9HC 

N.O. 

9. 

beta-BHC 

N.D. 

9. 

delta-BHC 

N.O. 

9. 

gamma-BHC  < Lindane) 

N.O. 

9. 

Heptachlor 

N.O. 

9. 

Aldr in 

N.O. 

9. 

Heptachlor  Epoxide 

N.O. 

9. 

Endosulfan  I 

N.O. 

9. 

Dieldr in 

N.O. 

20 

4, 4’ -ODE 

N.O. 

20 

Endr  in 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4,4’ -000 

N.O. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4’ -DOT 

N.O. 

20 

Endr in  Ketone 

N.O. 

20 

Metro.-,  ycnlor 

N.O. 

S0 

Technicai  Chiordane 

N.O. 

90 

To* aphene 

N.O. 

200 

A- 10  IS 

N.O. 

90 

1 

r  j 
i  j 

N.O. 

90 

A-1232 

N.O. 

90 

A-1242 

N.O. 

90 

A-1Z48 

N.D. 

90 

A-12S4 

N.O. 

200 

A-12S0 

N.O. 

200 

LOO  =  Limit  o *  Detection. 

NO*  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Er.drin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No:  35041-19 
Clayton  Lab  No:  499925 
Sample  Description:  B3  -  2  ft. 


Priority  Pollutants 
Pest icides/PCB’S 


Compounds 

CONCENTRATION 
<  ug/Kg ) 

LOO 

( ug/Kg ) 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.D. 

10 

delta-BHC 

N.D . 

10 

gamma-BHC  (Lindane) 

N.D. 

10 

Heptachlor 

N.D. 

10 

A 1  dr i n 

N.D. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endcsuifan  I 

N.O. 

10 

Dieldrm 

N.D. 

20 

4, 4 ’-DOE 

N.D. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.D. 

20 

4, 4 ’-ODD 

N.D. 

20 

Endcsuifan  Sulfate 

N.D. 

20 

4,4’ -DDT 

N.O. 

20 

Endrin  Ketone 

N.D. 

20 

Metho»ychior 

N.D. 

100 

Technical  Chiordane 

N.D. 

100 

T  o. epnene 

N.D. 

200 

A- 1 015 

N.D. 

100 

A- 1221 

N.D. 

100 

A-1232 

N.D. 

100 

A-1242 

N.D. 

100 

A- 12 49 

N.D. 

100 

A-12S4 

N.D. 

200 

A- 1250 

N.D. 

200 

LCD  *  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Cl  lent  Name; 
Clayton  Project  No= 
Clayton  Lab  No  = 
Sample  Oescript ion-- 


Cummins  and  8arnard, 

35041-19 

499927 

83-5  ft. 


Inc . 


Priority  Pollutants 
Pest ic ides/PCB  ’  S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 
( ug/K 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.D. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

10 

Aldrin 

N.O. 

10 

Heptachlor  Epoxide 

N.O. 

10 

Endosuifan  I 

N.O. 

10 

Dieldrm 

N.O. 

20 

4,4’-0DE 

N.D. 

20 

Endrin 

N.O. 

20 

Endosuifan  II 

N.D. 

20 

4,4’ -ODD 

N.O. 

20. 

Endosuifan  Sulfate 

N.O. 

20 

4, 4 ’-DOT 

N.O. 

20 

Er.drm  Ketone 

N.O. 

20 

Metho*  ych lor 

N.O. 

100 

Technical  Chlordane 

N.D. 

100 

To«aphene 

N.D. 

200 

A- 10 IS 

N.D. 

100 

A-1221 

N.O. 

100 

A-1232 

N.D. 

100 

A-1242 

N.O. 

100 

A-1248 

N.O. 

100 

A-12S4 

N.O. 

200 

A-12S0 

N.D. 

200 

LOO  —  Limit  of  Detection. 

NO-  Not  Oetected  at  LOO 

•LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
cndrm  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  « GC/ECD  ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name: 
Clayton  Project  No: 

Clayton  Lab  No-' 
Sample  Description: 


Cummins  and  8arnard, 

36041-19 

499928 

B3  -  10  ft. 


Inc . 


Priority  Pollutants 
Pest ic ides/PCB ’ S  . 


CONCENTRATION  LOD 


Compounds 

<  ug/Kg ) 

(ug/Kg) 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N..D . 

10 

gamma-BHC  (Lindane) 

N.D. 

10 

Heptachlor 

N.D. 

10 

A 1  dr i n 

N.O. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.D. 

10 

Dieldr  in 

N.D. 

30 

4.4--0DE 

N.D. 

30 

Endrin 

N.D. 

30 

Endosulfan  II 

N.D. 

30 

4, 4' -ODD 

N.D. 

30 

Endosulfan  Sulfate 

N.O. 

30 

4,4’-0DT 

N.D. 

30 

Endrin  Ketone 

N.O. 

30 

Met hcxychlor 

N.O. 

100 

Technical  Chlordane 

N.D. 

100 

To  'sphere 

N.D. 

300 

A-101S 

N.D. 

130 

A- 1221 

N.D. 

100 

A-1232 

N.D. 

100 

A-1242 

N.D. 

100 

A-1248 

N.D. 

100 

A- 1254 

N.D. 

300 

A-12S0 

N.D. 

300 

LOO  *  Limit  of  Oetection. 

NO*  Not  Oetected  at  LOO 

LOD  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  < 6C/ECD  ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name 
Clayton  Project  No 
Clayton  Lab  Mo 
Sample  Description 


Cummins  and  Barnard,  Inc. 

36041  —  1 9 

499929 

B4  -  Surface 


Priority  Pollutants 
Pest icides/PC8’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 

< ug/Kg 

alpha-BHC 

N.D. 

10 

beta-BHC 

N.O. 

10 

deita-BHC 

N.O. 

10 

gamma-BHC  (Lindane) 

N.D. 

10 

Heptachlor 

N.D. 

*10. 

A 1  dr  in 

N.O. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.D. 

10 

Oieldr in 

‘N.O. 

20 

4,4' -DDE 

N.O. 

20 

Endrin 

N.D. 

20 

Er.dosuifan  II 

N.O. 

20 

4,4’ -ODD 

N.D. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4, 4 ’-DDT 

N.O. 

20 

Endrin  Ketone 

N.O. 

20 

Metho*ychlor 

N.O. 

100 

Tecnmcai  Chlordane 

N.O. 

130 

To*aphene 

N.O. 

200 

A- 10 IS 

N.O. 

100 

A-1221 

N.O. 

100 

A-1232 

N.O. 

100 

A-1242 

N.D. 

100 

A-1248 

N.O. 

100 

A-1254 

N.D. 

200 

A-1260 

N.O. 

200 

LOD  -  Limit  of  Detection. 

N0«  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD--  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( 6C/ECD  ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No;  36041-19 
Clayton  Lab  No  =  499930 
Sample  Description:  B4  -  2  ft. 


Priority  Pollutants 
Pesticides/PCB'S 


Compounds 

CONCENTRATION 

(ug/Kg) 

LOO 
( ug/K 

alpha-BHC 

N.D . 

10 

beta-BHC 

N.O. 

10 

delta-BHC 

N.D . 

10 

gamma-BHC  < Lindane) 

N.D. 

10 

Heptachlor 

N.D. 

10 

A 1  dr  i  n 

N.D. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosulfan  I 

N.O. 

10 

Dieldr in 

N.D. 

20 

4, 4’ -DDE 

N.D. 

20 

Endrin 

N.D. 

20 

Endosulfan  II 

N.D. 

20 

4,4* -ODD 

N.O. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4’ -DDT 

N.D. 

20 

Endi-m  Ketone 

N.D. 

20 

Hat  ho.-  yen  lor 

N.D. 

100 

Tec.nmcal  Chlordane 

N.D. 

100 

To.-aphene 

N.O. 

200 

A- 10  IS 

N.D. 

100 

a-i::i 

N.D. 

100 

A-1232 

N.D. 

100 

A- 12 42 

N.D. 

100 

A-1248 

N.O. 

100 

A-12S4 

N.D. 

200 

A-12S0 

N.D. 

200 

LOD  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
End.-m  Ketone  substituted  for  Endrin  Aldehyde 
METHOO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


n  A  Client  Name:  Cummins  and  Barnard,  Inc. 
Clayton  Project  No;  36041-19 
Clayton  Lab  No=  499931 
Sample  Description:  84  -  5  ft. 


Priority  Pollutants 
Pest lcides/PCB ’ S 


Compounds 


CONCENTRATION 
< ug/Kg ) 


LOD 

( ug/Kg ) 


alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  ''Lindane) 
Heptachlor 
A 1  dr  in 

Heptachlor  Epoxide 
.  Endosul fan  I 
Dieldr  in 
4, 4 ’-DDE 
Endr  m 

Endosuifan  II 
4,4’ -ODD 

Endosuifan  Sulfate 
4.4’ -COT 
Endrm  Ketone 
Metho«  ychlor 
: echnical  Chicrdane 
To«apnene 
A- 10  IS 

a-i::i 
A-1232 
A-I242 
A- I 248 
A-12S4 
A- 1260 


N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 


10 

10 

10 

10 

10 

10 

10 

10 

20 

20 

20 

20 

20 

20 

20 

20 

100 

100 

200 

100 

100 

100 

100 

100 

200 

200 


LOO  *  L 
NO*  Not 
LOO  may 
Endrm 
METHCO: 


imit  of  Detection. 

Detected  at  LOD 

vary  due  to  weight  of  soil  extracted  and/or 
”etone  substituted  for  Endrm  Aldehyde 
Aniysts  performed  by  gas  chromatography/ 
electron  capture  detector  <GC/ECD> 


sample  dilution 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name1  Cummins  and  Barnard,  Inc. 
Clayton  Project  No; . 35041-19 
Clayton  Lab  No:  499932  • 

Sample  Description:  B4  -  10  ft. 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOD 
( ug/K 

alpha-BHC 

N.O. 

10 

beta-BHC 

N.O. 

10 

del t  a-SHC 

N.D. 

10 

gamma-BHC  (Lindane) 

N.O. 

10 

Heptachlor 

N.O. 

10 

A 1  dr  l  n 

N.D. 

10 

Heptachlor  Epoxide 

N.D. 

10 

Endosuifan  I 

N.O. 

10 

Die! dr  in 

N.O. 

20 

4, 4 ’-DDE 

N.D. 

20 

Endrin 

N.D. 

20 

Encc5ulfan  II 

N.D. 

20 

4,4’ -DOD 

N.D. 

20 

Endosuifan  Sulfate 

N.O. 

'20 

4, 4 ’-DDT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Methc.vychlor 

N.O. 

100 

Tecnmcal  Chlordar.e 

N.D. 

100 

T  o « aphene 

N.D. 

200 

A-lSio 

N.O. 

100 

A- 1221 

N.O. 

100 

A-1232 

N.D. 

100 

A-1242 

N.O. 

100 

A-1249 

N.D. 

100 

A-12S4 

N.O. 

200 

A-12S0 

N.D. 

200 

LOO  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOD 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHQQ :  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  <GC/£CD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Project  No:  38041-19 
Lab  No:  503984 
Sample  Description:  MU-I 


Priority  Pollutants 
Pest icidas/PCB ’ S 


Compounds 


alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 

Heptachlor 

Aldrin 

Heptachlor  Epoxide 
Endosulfan  I 
Dial  dr  in 
4, 4 '-DOE 
Endr in 

Endosulfan  II 
4,4’ -000 

Endosulfan  Sulfate 

4,4’ -DOT 

Endrin  Ketone 

Methoxychlor 

Technical  Chlordane 

To/aphene 

A- 1  0 1  6 

A- 1  ZZ 1 

A- 1232 

A-1242 

A- 1248 

A-12S4 

A- 1 280 


CONCENTRATION  loo 

( ug/L  )  <  ug/L  ) 


N .  0  •  0 , 05 
N.O .  0.05 
N.O.  0.05 
N.O.  0.05 
N.O.  0.05 
N.O.  0.05 
N.O.  0.05 
N.D.  0,05 
N.O.  0.10 
N.O.  0.10 
N.O.  0.10 
N.O.  0,10 
N.O.  0.10 
N.D.  0.10 
N.O.  0.10 
N.O.  0.10 
N.O.  0.50 
N.O.  0.50 
N.O.  1.00 
N.O.  0.50 
N.D.  0.50 
N.O.  0.50 
N.O.  0.50 
N.D.  0.50 
N.O.  1.00 
N.O.  1.00 


LOO  -  Limit  of  Detection. 

N0«  Not  Oetected  at  LOO 

METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc. 
Project  No:  35041-19 
Lab  No:  503985 
Sample  Description:  MU-2 


Priority  Pollutants 
Pest lcides/PCB’S 


CONCENTRATION 

LOD 

Compounds 

(ug/L) 

( ug/L  > 

alpha-BHC 

N.O. 

0.05 

beta-BHC 

N.O. 

0.05 

delta-BHC 

N.O. 

0.05 

gamma-BHC  (Lindane) 

N.D. 

0.05 

Heptachlor 

N.O. 

0.05 

A 1  dr i n 

N.D. 

0.05 

Heptachlor  Epoxide 

N.O. 

0.05 

Endosulfan  I 

N.D. 

0.05 

Dieldnn 

N.D. 

0.10 

4. 4 ’-ODE 

N.O. 

0.10 

Endr in 

N.O. 

0.10 

Endosulfan  II 

N.O. 

0.10 

4,4’ -ODD 

N.O. 

0.10 

Endosulfan  Sulfate 

N.O. 

0.10 

4  ,4 ’ -DOT 

N.O. 

0.10 

Endrin  Ketone 

N.O. 

0. 1  0 

Metho.<.ychlor 

N.O. 

0.50 

Technical  Chlordane 

N.O. 

0.50 

To.'.aanene 

N.O. 

1  .00 

A-101S 

N.O. 

0 . 50 

A-1221 

N.O. 

0.50 

A— 1 232 

N.O. 

0.50 

A-1242 

N.O. 

0.50 

A- 1248 

N.O. 

0.50 

A-12S4 

N.O. 

1.00 

A-12S0 

N.D. 

1 .00 

LOO  ■  Limit  of  Detection. 

NO**  Not  Oetected  at  LOO 

METHOO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECO) 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 

Analytical  Laboratory  Report 

Client  Name:  Cummins  and  Barnard,  Inc. 
Project  No:  3604 1—19 
Lab  No:  503986 
Sample  Description:  MU-3 


Priority  Pollutants 
Pest icides/PCB  * S 


CONCENTRATION 

LOD 

Compounds 

(ug/L) 

(ug/L) 

alpha-BHC 

N.0. 

0.05 

oeta-BHC 

N.D. 

0.05 

delta-BHC 

N.0. 

0.05 

gamma-BHC  (Lindane) 

N.D. 

0.05 

Heptachlor 

N.D. 

0.05 

A 1 dr in 

N.0. 

0.05 

Heptachlor  Epoxide 

N.0. 

0.05 

Endosulfan  I 

N.0. 

0.05 

Dieldrin 

N.0. 

0.10 

4. 4 ’-ODE 

N.D. 

0.  10 

Endr in 

N.0. 

0.10 

Endosulfan  II 

N.0. 

0.  10 

4, 4 ’-000 

N.0. 

0.10 

Endosulfan  Sulfate 

N.D. 

0.10 

4, 4 '-DOT 

N.0. 

0.10 

Endrin  Ketone 

N.0. 

0.  t  0 

Methox/chlor 

N.0. 

0.50 

Technical  Chiordane 

N.0. 

0.50 

To.-aphene 

N.0. 

1  .00 

A—  i  0  !  S 

N.0. 

0.50 

a-i::i 

N.0. 

0.50 

A- 1 032 

N.0. 

0.50 

A-t  242 

N.0. 

0.50 

A-1248 

N.0. 

0.50 

A-1254 

N.D. 

1  .00 

A-12S0 

N.D. 

1  .00 

LOO  *  Limit  of  Detection. 

NO*  Not  Detected  at  LQD 

METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS ,  INC. 
Analytical  Laboratory  Report 


Client  Names  Cummins  and  Barnard ,  Inc. 
Project  Nos  3504.1-19 
Lab  No:  503987 
Sample  Descriptions  MU-4 


Priority  Pollutants 
Pest lcides/PCB’S 


Compounds 

CONCENTRATION 

(ug/L) 

LOO 

( ug/L ) 

a  Ipha-BHC 

N.D. 

0.05 

beta-BHC 

N.O. 

0.05 

del ta-BHC 

N.D. 

0.05 

gamma-BHC  < Lindane) 

N.D. 

0.05 

Heotachlor 

N.O. 

0.05 

A 1  dr  in 

N.D. 

0.05 

Heptachlor  Epoxide 

N.O. 

0.05 

Endosulfan  I 

N.O. 

0.05 

D i e 1  dr  i  n 

N.D. 

0.10 

4.4--0DE 

N.D. 

0.10 

Endrm 

N.D. 

0.10 

Endosulfan  II 

N.O. 

0.10 

4,4* -ODD 

N.D. 

0.10 

Endosulfan  Sulfate 

N.O. 

0.10 

4,4’ -DOT 

N.D. 

0.10 

Endrm  Ketone 

N.D. 

0.  1  0 

Me:no.-./cnlor 

N.D. 

0.S0 

Technical  Chlordane 

N.D. 

3.53 

T  c.«.  aphene 

N.O. 

1  .00 

A-  :  3 1  5 

N.O. 

0.50 

A-1221 

N.O. 

0.50 

A- 1232 

N.D. 

0.50 

A- 1 242 

N.D. 

0.50 

A-l 248 

N.O. 

0.50 

A-12S4 

N.D. 

1  .00 

A- 1 250 

N.D. 

1.00 

lCD  *  Limit  of  Detection. 

MO*  Not  Detected  at  LOO 

METhOO:  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (SC/ECD) 


"■‘-avion  environmental  CONSULTANTS,  INC. 

Analytical  Laboratory  Report 


Client  Name: 
Project  No; 
Clayton  Lab  No: 
Sample  Description; 


Cummins  and  Barnard, 

36041-19 

502425 

MWS-Pest. 


Inc . 


Priority  Pollutants 
Pesticides/PCB  ’ S 


Compounds 

CONCENTRATION 

(ug/L) 

LOO 

<  ug/L  ) 

alpha-BHC 

N .  0 . 

0.0S 

beta-9HC 

N.D. 

0.05 

delta-BHC 

N.D. 

0.05 

gamma-BHC  (Lindane) 

N.D. 

0.05 

Heptachlor 

N.D. 

0.05 

A 1  dr  in 

N.D. 

0.05 

Heptachlor  Epoxide 

N.D. 

0.05 

Endosulfan  I 

N.D. 

0.05 

Oieldr m 

N.D. 

0.10 

4,4' -DOE 

N.D. 

0.10 

Endr in 

N.D. 

0.10 

Endosulfan  II 

N.O. 

0.10 

4, 4 ’-000 

N.D. 

'  0.10 

Endosulfan  Sulfate 

N.D. 

0.10 

4, 4 ’-DOT 

N.D. 

0.10 

Endrin  Ketone 

N.D. 

0.10 

Methoxychlor 

N.D. 

0.50 

Technical  Chlordane 

N.D. 

.0.50 

Toxaphene 

N.D. 

1.00 

A- 10 IS 

N.D. 

0.50 

A-1221 

N.D. 

0.50 

A-1232 

N.D. 

0.50 

A-1242 

N.D. 

0.50 

A-124S 

N.D. 

0.50 

A-12E4 

N.D. 

•1.00 

A- 1260 

N.D. 

1.00 

LOO  =  Limit  of  Detection. 

NO*  Not  Detected  at  LOO 

METHOD:  Anlysis  performed  by  gas  chromatography / 
electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name: 
Clayton  Project  No: 

Clayton  Lab  No= 
Sample  Description: 


Cummins  and  Barnard,  Inc. 

35041-19 

M-Blank  I  (L/S) 

Laboratory  Soil  Blank 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 


CONCENTRATION 
( ug/Kg ) 


LOO 

(ug/Kg) 


alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 
Heptachlor 
A  l  dr  in 

Heptachlor  Epoxide 
Endosulfan  I 
Dieldrin 
4, 4 '-DOE 
Endr in 

Endosulfan  II 
4,4' -000 

Endosulfan  Sulfate 

4,4’ -DDT 

Endrin  Ketone 

Methoxychlor 

Technical  Chlordane 

Toxaphene 

A-101S 

A-1ZZ1 

A-123Z 

A-1242 

A-1248 

A- 1254 

A-12S0 


N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.D. 

N.O. 


8. 

8. 

8. 

8. 

8. 

8. 

8. 

8. 

20 

20 

20 

20 

20 

20 

20 

20 

80 

80 

200 

80 

80 

80 

80 

80 

200 

200 


LOO  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or 
endrin  Ketone  substituted  for  Endrin  Aldehyde 
METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECO) 


sample  dilution 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name*' 
Clayton  Project  No: 

Clayton  Lab  No: 
Sample  Description: 


Cummins  and  Barnard,  Inc. 
36041-19 

M-Blank  II  (L/S) 
Laboratory  Soil  Blank 


Priority  Pollutants 
Peat iCides/PCB  'S 


Compounds 

CONCENTRATION 
( ug/Kg ) 

LOO 

( ug/Kg ) 

alpha-BHC 

N.D. 

8. 

beta-BHC 

N.O. 

8. 

delta-BHC 

N.O. 

8. 

gamma-BHC  (Lindane) 

N.D. 

8. 

Heptachlor 

N.O. 

8. 

Aldrin 

N.O. 

8. 

Heptachlor  Epoxide 

N.D. 

8. 

Endosulfan  I 

N.O. 

8. 

Dieidrin 

N.D. 

20 

4, 4 ’-DOE 

N.O. 

20 

Endrin 

N.O. 

20 

Endosulfan  II 

N.O. 

20 

4, 4 ’-ODD 

N.D. 

20 

Endosulfan  Sulfate 

N.O. 

20 

4,4’ -ODT 

N.D. 

20 

Endrin  Ketone 

N.D. 

20 

Methoxychlor 

N.O. 

80 

Technical  Chlordane 

N.D. 

90 

Toxaphene 

N.O. 

200 

A-1016 

N.D. 

80 

A-1221 

N.O. 

80 

A-1232 

N.O. 

80 

A-1242 

N.D. 

80 

A-1248 

N.D. 

80 

A-1254 

N.O. 

200 

A-1260 

N.O. 

200 

LOO  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOO 

LOO  may  vary  due  to  weight  of  soil  extracted  and/or  sample  dilution 
Endrin  Ketone  substituted  for  Endnn  Aldehyde 
METHOO :  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  ( GC/ECD  ) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
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Client  Name:  Cummins  and  Barnard,  Inc. 
Project  No:  36041-19 
Lab  No:  Blank  I 

Sample  Description:  Water  Blank 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 


CONCENTRATION 

<ug/L) 


LOD 
<  ug/L ) 


alpha-BHC 

N.O. 

beta-BHC 

N.O. 

delta-BHC 

N.O. 

gamma-BHC  (Lindane) 

N.O. 

Heptachlor 

N.O. 

A 1  dr  in 

N.O. 

Heptachlor  Epoxide 

N.O. 

Endosulfan  I 

N.O. 

Diel drin 

N.O. 

4 ,4 ’-ODE 

N.O. 

Endrm 

N.O. 

Endosulfan  II 

N.O. 

4  ,4 ’-000 

N.O. 

Endosulfan  Sulfate 

N.O. 

4  ,4 '  -QQT 

N.O. 

Endrm  Ketone 

N.O. 

MetHo.xychlor 

N.O. 

Technical  Chlordane 

N.O. 

T  o.<aphene 

N.O. 

A-10IS 

N.O. 

A-1221 

N.O. 

A- 1 232 

N.O. 

A-1242 

N.O. 

A- 1248 

N.O. 

A-I2S4 

N.O. 

A- 1260 

N.O. 

0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.05 
0.  10 
0.  10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.50 
0.50 
1  .00 
0.50 
0.50 
0.50 
0.50 
0.50 
1  .00 
1 .00 


LOO  -  Limit  of  Detection. 

NO-  Not  Detected  at  LOO 

METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECO) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
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Client  Name;  Cummins  and  Barnard. 
Project  No:  36041-19 
Lab  No:  Blank  II 
Sample  Description:  Water  Blank 


Inc. 


Priority  Pollutants 
Pesticides/PCB'S 


Compounds 


CONCENTRATION 

(ug/L) 


LOO 
( ug/L ) 


alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  (Lindane) 
Heptachlor 
A 1  dr  in 

Heptachlor  Epoxide 
Endosulfan  I 
Die  1  dr  in 
4,4’-D0E 
Endrm 

Endosulfan  II 
4,4' -ODD 

Endosulfan  Sulfate 

4,4' -CDT 

Endrin  Ketone 

Methoxychlor 

Technical  Chlordare 

To^aphene 

A-101S 

A-1221 

A-1232 

A-1242 

A-1248 

A-12S4 

A-12S0 


N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 

N.O. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.D. 

N.O. 

N.D. 

N.D. 

N.O. 

N.D. 

N.O. 

N.O. 

N.O. 


0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

0.20 

1.00 

1.00 

2.00 

1.00 

1.00 

1.00 

1.00 

1.00 

2.00 

2.00 


NO-  Not‘oet«t.2eirLOOn'‘"ay  V4rV  d“*  •»■"<»•  dilution.) 

METHOO:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECO) 


CLAVTON  ENVIRONMENTAL.  CONSULTANTS,  INC. 
Analytical  Laboratory  Report 


Client  Name:  Cummins  and  Barnard,  Inc 
Project  No:  3S041-19 
Clayton  Lab  No:  M-Biank  I  (L/W) 

Sample  Description:  Laboratory  Water  Blank 


Fnority  Pollutants 

Pesticides/PCB’S 


Compounds 


CONCENTRATION 
( ug/L ) 


LOO 
( ug/L  ) 


alpha-SHC 
beta-BHC 
del ta-BHC 

gamma-BHC  (Lindane) 
Heptachlor 
A 1  dr  i  n 

Heptachlor  Epoxide 
Endosulfan  I 
0 1 e 1  dr i n 
4, 4 ’-ODE 
Endrm 

Endosulfan  II 
4, 4 ’-ODD 

Endosulfan  Sulfate 

4, 4 '-DOT 

Endnn  Ketone 

Methoxychlor 

Technical  Chlordane 

Toxaphene 

A- 1 01 6 

A-1221 

A-1232 

A-1242 

A-1248 

A-1254 

A-12S0 


N.O. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.O. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 


0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.10 

0.50 

0.50 

1.00 

0.50 

0.50 

0.50 

0.50 

0.50 

1.00 

1.00 


LOO  =  Limit  of  Detection. 

NQ=  Net  Detected  at  LQD 

METHOD :  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
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Client  Name:  Cummins  and  Barnard,  Inc. 
Project  No:  36041-19 
Lab  No:  MU-2 

Sample  Description:  50398S  Matrix  Spike 


Priority  Pollutants 
Pest ic ides/PCB  ’  S 


Compounds 

CONCENTRATION 

(ug/L) 

LOO 

(ug/L) 

alpha-BHC 

N.O. 

0.10 

beta-BHC 

N.D. 

0.10 

delta-BHC 

N.O. 

0.10 

gamma-BHC  (Lindane) 

0.41 

MS 

0.10 

Heptachlor 

0.42 

MS 

0.10 

Aldrin 

0.40 

MS 

0.10 

Heptachlor  Epoxide 

N.D. 

0.10 

Endosulfan  I 

N.D. 

0.10 

Dieldr in 

1.01 

MS 

0.20 

4, 4 ’-ODE 

N.O. 

0.20 

Endr in 

1.08 

MS 

0.20 

Endosulfan  II 

N.O. 

0.20 

4,4’ -000 

N.O. 

0.20 

Endosulfan  Sulfate 

N.O. 

0.20 

4,4' -00T 

1.04 

MS 

0.20 

Encrin  Ketone 

N.D. 

0.20 

Metho.-.ychlor 

N.D. 

1.00' 

Technical  Chiordane 

N.O. 

1.00 

To^aphene 

N.O. 

2.00 

A-101S 

N.O. 

1.00 

A-1221 

N.D. 

1.00 

A-1232 

N.O. 

1.00 

A-1242 

N.O. 

1.00 

A-1248 

N.O. 

1.00 

A-1254 

N.O. 

2.00 

A-12S0 

N.O. 

2.00 

LOD  -  Limit  of  Detection. (May  vary  due  to  volume  extracted  and/or  dilutions) 
N0«  Not  Detected  at  LOO 

METHOD;  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (GC/ECD) 

MS  -  Matrix  spike  compounds  0.4  ug/L  -  Lindane,  Heptachlor,  and  Aldrin 

1.0  ug/L  -  Dieldrin,  Endrin,  and  4,4’-00T 


CLAYTON  ENVIRONMENTAL  CONSULTANTS,  INC. 
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Client  Name?  Cummins  and  Barnard,  Inc. 
Project  No:  36041-19 
Lab  No:  MU-2 

Sample  Description:  503S85  Matrix  Spike  Duplicate 


Priority  Pollutants 
Pesticides/PCB’S 


Compounds 


alpha-BHC 
beta-BHC 
del ta-BHC 

gamma-BHC  < Lindane) 
Heptachlor 
A 1  dr in 

Heptachlor  Epoxide 

Endosulfan  I 

Dieldrin 

4,4' -DDE 

Endrin 

Endosulfan  II 
4,4* -DDO 

Endosulfan  Sulfate 

4, 4 ’-DDT 

Endrin  Ketone 

Methoxychlor 

Technical  Chlordane 

Toxaphene 

A-1016 

A-1221 

A-1232 

A-1242 

A-124S 

A-1254 

A-12S0 


CONCENTRATION  L00 

<ug/L)  (ug/L) 


N.D.  0.10 

N.O.  0.10 

N. D.  0.10 

0-36  MSO  0.10 

O. 37  MSD  0.10 

0*37  MSD  0.10 

N.D.  0.10 

N. D.  0.10 

O. 88  MSD  0.20 

N. O.  0.20 

O. 90  MSD  0.20 

N.D.  0.20 

N.D.  0.20 

N. O.  0.20 

O. 97  MSD  0.20 

N.D.  0.20 

N.D.  1.00 

N.O.  1.00 

N.O.  2.00 

N.D.  1.00 

N.O.  1.00 

N.D.  1.00 

N.O.  1.00 

N.O.  1.00 

N.O.  2.00 

N.D.  2.00 


LOO  -  Limit  of  Oetect ion . ( May  vary  due  to  volume  extracted  and/or  dilutions) 
NO-  Not  Detected  at  LOO 

METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (SC/ECD) 

MS  -  Matrix  spike  compound;  0.4  ug/L  -  Lindane,  Heptachlor,  and  Aldnn 

1.0  ug/L  -  Oieldrin,  Endrin,  and  4,4’-D0T 


APPENDIX  F 

VOLATILE  ORGANIC  ANALYSES  (VOA) 


INDEX  OF  SAMPLE  RESULTS  IN  APPENDIX  F 
VOLATILE  ORGANIC  ANALYSES  (VOA) 


SAMPLE 

MW-3  Surface 
MW-3  2  Ft. 

MW-3  5  Ft. 

MW-3  10  Ft. 

MW-4  Surface 
MW-4  2  Ft. 

MW-4  5  Ft. 

MW-4  10  Ft. 

MW-5  Surface 
MW-5  2  Ft. 

MW-5  5  Ft. 

MW-5  10  Ft. 

MW-6  Surface 
MW-6  2  Ft. 

MW-6  5  Ft. 

MW-6  10  Ft. 

B1  Surface 
B1  2  Fl 
B1  5  Fl 
B1  10  Ft. 

B2  Surface 
B2  2  Ft 
B2  5  Ft. 

B2  10  Ft 
B3  Surface 
B3  2  Fl 
B3  5  Ft. 

B3  10  Ft. 

B4  Surface 

B4  2  Ft 

B4  5  Ft 

MW1-HSL 

MW2-HSL 

MW3-HSL 

MW4-HSL 

MW5-HSL 

MW6-HSL 

Lab  Blank  US  B5421 

Lab  Blank  US  B5482 

Lab  Blank  US  B5495 

Lab  Blank  US  B55 11 

Lab  Blank  US  B5570 

Lab  Blank  US  B5579 

B4  10  Ft.  Matrix  Spike 

B4  10  Ft.  Matrix  Spike  Duplicate 


Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

Water 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 


INDEX  OF  SAMPLE  RESULTS  IN  APPENDIX  F(cont.) 
VOLATILE  ORGANIC  ANALYSES  (VOA) 


SAMPLE 


SAMPLE  matrix 


MW-3  2  Fl -Matrix  Spike 
MW-3  2  Fl  Matrix  Spike  Duplicate 
MW-6  10  Ft.  Matrix  Spike 
MW-6  10  Ft.  Matrix  Spike  Duplicate 
Lab  Blank  L/W  B5455 
Lab  Blank  L/W  B5469 
Lab  Blank  L/W  B5554 
Blank  HSL 

MW5-HSL  Matrix  Spike 
MW5-HSL  Matrix  Spike  Duplicate 
MW6-HSL  Matrix  Spike 
MW6-HSL  Matrix  Spike  Duplicate 


Soil 

Soil 

Soil 

Soil 

Water 

Water 

Water 

Water 

Water 

Water 

Water 

Water 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.--  35041-19 

Lab  No.:  503493 
File  No.:  BS571 
Sample  No.:  MW-3  SURFACE 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 

Substance  List 

CONCENTRATION  (ug/Kg) 

LOO  (ug/Kg) 

Acetone 

NO 

100 

Benzene 

NO 

s 

Bromodichloromethane 

NO 

s 

Bromoform 

NO 

s 

Bromomethane 

NO 

10 

2-Butanone 

NO 

50 

Carbon  disulfide 

NO 

10 

Carbon  tetrachloride 

NO 

10 

Chlorobenzene 

NO 

6 

Chloroethane 

NO 

10 

2-Chloroet hy 1 vinyl  ether 

NO 

10 

Chloroform 

NO 

s 

Chloromethane 

NO 

10 

Dibromochi or ome thane 

NO 

s 

1 , i-Dl chloroethane 

NO 

5 

1 ,2-0ichloroethane 

NO 

6 

1 , l-Oichioroethene 

NO 

5 

trans-l ,2-0lchloroethene 

NO 

5 

1 t2-0ichloropropane 

NO 

10 

cis-1 , 3-Dichloropropane 

NO 

S 

trans-l ,3-0ichloropropene 

NO 

5 

Ethyl  benzene 

NO 

5 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Met  hy 1-2 -pent anone 

NO 

10 

Styrene 

NO 

5 

1,1,2, 2-Tetrachloroethane 

NO 

6 

Tetrachloroethene 

NO 

S 

Toluene 

NO 

S 

1,1, 1-Tri chloroethane 

NO 

6 

1 , 1 , 2-Tri  chloroethane 

NO 

5 

Trichloroethene 

NO 

6 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  (total) 

NO 

5 

LOO  -  Limit  of  Detection  NO  -  Not  Detected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  14% 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fop:  CUMMINS  AND  BARNARD.  INC. 

Project  No.:  3604 1—13 
Lab  No.:  503499 
File  No.:  B5571 
Sample  Id.:  MU-3  SURFACE 


Tentatively  Identified  Compounds 

ESTIMATED 

C0MP0UN0  NAME  RT  („ln)  CONCENTRATION  <ug/Kg) 

VgUA  Us  fraction 

1 -propanol  11,03  10 


l 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/'MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


3G0AI-19 
503500 
85572 
MU-3  2FT. 


Volatile  Compounds  -  Hazardous 

Subs  t 

ance  List 

C0MP0UN0  NAME 

CONCENTRATION 

( ug/Kg ) 

LOO  (ug/Kg 

Acetone 

NO 

100 

Benzene 

NO 

6 

Bromod i chi orome thane 

NO 

6 

Bromoform 

NO 

5 

Bromomethane 

NO 

10 

2-8utanone 

NO 

50 

Carbon  disulfide 

NO 

10 

Carbon  tetrachloride 

NO 

6 

Chlorobenzene 

NO 

6 

Chl'oroethane 

NO 

10 

2-Chloroethylvinyl  ether 

NO 

10 

Chlorof orn 

NO 

G 

Chloromethane 

NO 

10 

Oibromochloromethane 

NO 

S 

1 , 1-Oichloroethane 

NO 

5 

1 ,2-Qichloroethane 

NO 

6 

1 , 1-Qichloroethene 

NO 

5 

trans-l ,2-0ichloroethene 

NO 

G 

1 ,2-Qichloropropane 

NO 

10 

c is-1 , 3-0ichloropropene 

NO 

G 

trans-l , 3-0ichloropropene 

NO 

6 

Ethyl  benzene 

NO 

G 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

A-Me t  hy 1-2 -pent anone 

NO 

10 

Styrene 

NO 

G 

1,1,2, 2-Tetrachloroethane 

NO 

6 

Tetrachloroethene 

NO 

G 

Toluene 

NO 

5 

1,1, 1-TrichLoroethane 

NO 

S 

1,1, 2-Tr ichioroethane 

NO 

5 

Tr ichloroethene 

NO 

G 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  (total) 

NO 

S 

LOO  *  Limit  of  Detection 

NO  - 

Not  Detected  at 

LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  15X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 


Project  No.:  3S041-19 
Lab  No.:  503500 
File  No.:  BS572 
Sample  Id.:  MU-3  2FT. 


Tentatively  Identified  Compounds 


COMP'OUNO  NAME 
Volatile  fraction 


ESTIMATED 

RT  < min )  CONCENTRATION  <ug/Kg) 


1 -propanol 


10.91 


10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results 

of  Analysis  For:  CUMMINS 

Project  No.:  36041-19 

Lab  No.:  503501 

File  No. :  B5573 

Sample  No.:  MU-3  SFT . 

AND  BARNARO, 

INC. 

Volatile  Compounds  -  Hazardous  Substance  List 

C0MP0UN0  NAME 

CONCENTRATION 

( ug/Kg ) 

LOO 

( ug/Kg ) 

Acetone 

NO 

100 

Benzene 

NO 

7 

9r omod i chi or ome thane 

. 

NO 

7 

Bromoform 

NO 

7 

Bromomethane 

NO 

10 

2-Butanone 

NO 

50 

Carbon  disulfide 

NO 

10 

Carbon  tetrachloride  . 

NO 

7 

Chlorobenzene 

NO 

7 

Chloroethane 

NO 

10 

2-Chloroethylviny 1  ether 

NO 

10 

Chloroform 

NO 

7 

Chloromethane 

NO 

10 

Dibromochloromethane 

NO 

7 

1 , 1-Dichloroethane 

NO 

7 

1 ,2-Dichloroethane 

NO 

7 

1 , 1-Oichloroethene 

NO 

7 

trana-l ,2-0ichloroethene 

NO 

7 

1 ,Z-Oichloropropane 

NO 

10 

cis-l , 3-0ichlorcpropene 

NO 

7 

trans-1 , 3-0ichloropropene 

NO 

7 

Ethyl  benzene 

NO 

7 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

13 

•i-Methy  1 -2 -p  enter  one 

NO 

10 

Styrene 

NO 

t 

1 , 1 , 2 , 2-Tetr ach 1  or ce thane 

NO 

7 

Tetrachloroethene 

NO 

i 

Toluene 

NO 

7 

1,1, 1-Tr ichloroethane 

NO 

7 

1,1, 2-Tr ichloroethane 

NO 

7 

Tr ichloroethene 

NO 

7 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  <  total ) 

NO 

7 

LOO  *  Limit  of  Detection 

NO 

-  Not  Detected  at 

LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  »  26X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  36041-19 
Lab  No.:  50350! 

File  No.:  85573 
Sample  Id.:  MW-3  5FT. 


Tentatively  Identified  Compounds 


ESTIMATED 

COMPOUND  NAME  RT  <mm)  CONCENTRATION  (ug/Kg) 

Uola*  i  is.  fraction 


1  -propanol 


10.35 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  < SC/MS ) . 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For s  CUMMINS  AND  BARNARO,  INC . 

Project  No.:  36041-19 
Lab  No.:  503502 
File  No.:  BS574 
Sample  No.:  MU-3  10FT. 


Volatile  Compounds  -  Hazardous 
COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chloroform 
Chloromethane 
0 ibromoch 1 or ome thane 
f,  1-Oichloroethane 

1 ,2-0lchloroethane 

1 . 1- Oichloroethene 
trans-1 ,2-0ichloroethene 

1 . 2- 0ichloropropane 
cis-1 ,3-0ichloropropene 
trans-1 , 3-Oichloropropene 
Ethyl  benzene 
2-He*anone 

Methylene  chloride 
■1-Met  hy  1-2 -pent  anone 
Styrene 

1.1.2. 2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

1.1. 1- Trichloroethane 

1.1. 2 - Tri chloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 

LOO  *  Limit  of  Oetection 


Substance  List 

CONCENTRATION  (ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 

NO  ■  Not  Detected  at  LOO 


LOO  <  ug/Kg ) 
100 
7 
7 
7 

10 

60 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  29% 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No.: 
Lab  No. : 
File  No. : 
Sample  Id.: 


36041-19 
503502 
85574 
MW-3  1 0FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
Volatile  frasiiaa 


ESTIMATED 

RT  (miii)  CONCENTRATION  <ug/Kg> 


1  -propanol 


<0.86 


10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


35041-19 

498808 

BS422 

MW-4  SURFACE 


Volatile  Compounds  -  Hazardous  Substance  List 


COMPOUNO  NAME 
Acetone 
Benzene 

Bronodiehloromethane 
Bromof orm 
Bromomethene 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylviny 1  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Oichloroethane 
l ,2~0ichloroethane 

1 . 1- Oichloroethene 
trans-i ,2-0ichloroethene 

1 .2- Dichloropropane 
cis-i ,3-0ichloropropene 
trans-i , 3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 
4-Methyl-2-pentanone  • 
Styrene 

1,1,2 , Z-Te t rach 1 or oe thane 

Tetrachloroethene 

Toluene 

1,1,  l-Trichioroethane 

1 .1 .2- Trichloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  < ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 
100 

5 

6 
6 

10 
40 
1  0 
s 

5 

10 

10 

6 

10 

6 

6 

6 

S 

5 

10 

6 
6 
6 

10 

10 

10 

6 

6 

E 

E 

5 

5 

S 

10 

10 

B 


LOO  -  Limit  of  Detection 


NO  »  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  9.9X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 

Project  No.:  36041-19 
Lab  No.:  498808 
File  No.:  BS422 
Sample  Id.:  MW-4  SURFACE 


Tentatively  Identified  Compounds 

ESTIMATED 

C0MP0UN0  NAME  RT  (min)  CONCENTRATION  (uq/Kq) 

Volatile  fraction 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


36041-19 

498809 

65423 

MU- 4  2  FT, 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodlchloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Oibromochloromethane 
1 ,  1-Oichloroethane 
1 »2-Dtchloroethane 
1 ,  i“Oichloroethene 
trans-l ,2-0ichloroethene 

1 .2- Dichloropropane 
cis-l ,3-0ichloropropene 
trans-l , 3-Dichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 
4-Met hyl -2-pen tanone 
Styrene 

1.1.2. 2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

1.1. 1- Tr  ichloroethane 

1 . 1 . 2- T.richloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  ( total ) 


It 

INTRATION  < ug/Kg) 

LOO  <u< 

NO 

100 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

50 

NO 

10 

NO  . 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

46 

10 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

LOO  •  Limit  of  Detection 


NO  »  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  2SX 
Analysis  performed  by  gas  chromatography/masa  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For;  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  36041-19 
Lab  No.:  498803 
File  No.:  BS423 
Sample  Id.:  MW-4  2  FT. 


Tentatively  Identified  Compounds 

ESTIMATED 

C0MP0UN0  NAME  RT  (min)  CONCENTRATION  <ug/Kg> 

VQlaUls  taatian 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


38041-19 

433810 

85424 

MW-4  S  FT. 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromod i chi or ome thane 
Bromof orm 
Bromomethane 
2-8utanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethy lviny 1  ether 
Chloroform 
Chloromethane 
Dibromoch lor ome thane 

1 . 1 —  D i chloroethane 

1 .2- Qichloroethane 

1 . 1- Oichloroethene 
trans-1 ,2-Dichloroethene 

1 .2- 0ichioropropane 
cis-l ,3-0ichloropropene 
trans-1 , 3-Dichloropropene 
Ethyl  benzene 
2-He*anone 

Methylene  chloride 
4-Met hy l-2-pentanone 
Styrene 

1.1.2. 2- Tetrachioroe thane 
Tetrachloroe thene 
Toluene 

1.1. 1- Tnchloroethane 

1 . 1 . 2- Trichloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 


Substance  List 

CONCENTRATION  (uq/Kq) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOD  <ug/Kg> 

100 

6 

5 

8 

10 

50 

10 

8 

5 

10 

10 

6 

10 

6 

5 

6 
8 
8 

10 

6 

8 

6 

10 

10 

10 

6 

6 

6 

8 

6 

6 

6 

10 

10 

6 


LOO  •  Limit  of  Oetect ion  NO  »  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  21X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:,  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  35041-19 
Lab  No.:  498810 
File  No.:  85424 
Sample  Id.:  MU-4  5  FT. 


Tentatively  Identified  Compounds 

C0MP0UN0  NAME 
Volatile  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


No  compounds  detected. 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


36041-19 
498811 
BS42S 
MU-4  10  FT. 


Volatile  Compounds 
COMPOUNO  NAME 
Acetone 
Benzene 

Bromodi chi orome thane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Ch 1  or oethyl vinyl  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Oichloroethane 

1 .2- Dichloroethane 
1 ,  1-Dichloroethene 
trans-1 ,2-Oichloroethene 

1 . 2- Qichloropropane 
cis-l , 3-Qichloropropene 
trans-1 , j-Oichloropropene 
Ethyl  benzene 
2-Heaanone 

Methylene  chloride 
4-Met  hy l-Z-pentanone 
Styrene 

1.1,2 . Z-Tetrachloroet hane 

Tetrachloroethene 

Toluene 

1 . 1 . 1- Tr ich loro ethane 

1 . 1 .2- Trichloroethane 
Tnchloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  <  total ) 

LOO  ■  Limit  of  Detection 


Hazardous  Substance  List 

CONCENTRATION  <ug/Kg) 
NO 
NO 
NO 
NO 
NO 

,  NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  •  Not  Detected  at  LOO 


LOO  (ug/Kg) 

100 

7 

7 

7 

10 

59 

1 0 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  25X 

o.rfor„ed  By  ga,  chroaatograohy/aaaa  .D.ctron.try  (SC/nS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  Id. 


3S041-19 

498811 

85425 

MW-4  10  FT. 


Tentatively  Identified  Compounds 


ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  (ug/Kg) 

yflldJLLLfi  fraction 


No  compounds  detected 


Analysis  performed  by  gas  chromatography /mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  Fop:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


35041-19 

503503 

B5580 

MU-S  SURFACE 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromof orm 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachlor ide 
Chlorobenzene 
Chloroethane 

2-Chloroethy Iviny 1  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Oi chloroethane 
1 ,Z-Oichloroethane 

1 . 1- Qichloroethene 
trans-1 ,3-Oichloroethene 

1 .2- 0ichloropropane 

c is-l , 3-0ichloropropene 
trans-1 , 3-0ichloropropene 
Ethyl  benzene 
Z-Hexanone 
Methylene  chloride 
4 -Met hy 1-2 -pent a none 
Styrene 

1.1.2 . 2- Tetrachlcroethane 
Tetrachloroethene 
Toluene 

1.1. 1 -  Tr ic hloroe thane 

1 . 1 .2- Tri chloroethane 
Tr ichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  ( total  ) 

LOO  *  Limit  of  Detection 


Substance  List 

CONCENTRATION  (ug/Kg> 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
MO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  *  Not  Oetected  at  LOO 


LOO  <ug/Kg> 

100 

6 

6 

6 

10' 

40 

10 

S 

S 

10 

10 

5 

10 

6 

5 

6 
5 

5 

10 

6 
6 

5 
13 
10 
10 

6 
S 
c 

5 

S- 

5 

5 

10 

10 

6 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  lit 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  Id. 


36041-19 

503503 

B5580 

MU-5  SURFACE 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  <ug/Kg) 

upl&UL*  ^flatten 


no  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  <GC/M5>. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  35041-19 
Lab  No.:  503504 
File  No.:  85531 
Sample  No.:  MW  5-2FT. 


Volatile  Compounds  -  Hazardous  Substance  List 
C0MP0UN0  NAME 


Acetone 

NO 

NO 

Benzene 

Bronodi chi or one thane 

lew 

NO 

Bromoforn 

NO 

Bronomet hane 

NO 

2-Sutanone 

NO 

Carbon  disulfide 

NO 

Carbon  tetrachior ide 

NO 

Chlorobenzene 

NO 

Chloroethane 

NO 

2-C h 1 or oe t  hyl vinyl  ether 

NO 

Chlorof orm 

NO 

Chloronet hane 

NO 

Qibromochloromethane 

NO 

1  , 1 -Oichloroethane 

NO 

t  ,2-0ichioroethane 

NO 

1  , 1 -Oichloroethene 

NO 

trans-l  ,2-Oichloroethene 

NO 

1  ,2-Oichloropropane 

NO 

cis-l  ,3-Oichloropropene 

NO 

trans-l  ,3-Oichloropropene 

NO 

Ethyl  benzene 

NO 

2-Hexanone 

NO 

Methyiene  chloride 

NO 

4-hethy 1-2-pentanone 

NO 

Styrene 

NO 

i  ,t  ,2  ,2-Tetrachloroethane 

NO 

T  e  t racn  loroet  here 

NO 

Toluene 

NO 

1  ,1  ,  l -Tr ichloroet hane 

NO 

1  ,1  ,2-Trichioroethane 

NO 

Tr ichloroethene 

NO 

Vinyl  acetate 

NO 

Vinyl  chloride 

NO 

Xylenes  (total) 

NO 

LOO  <  ug/Kg ) 
100 
7 
7 
7 

10 
50 
!  0 

7 

7 

10 

10 

7 

<0 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


LOO 


Linit  of  Oatection 


NO  ■  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  24X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  < SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD ,  INC. 

Project  No.:  3604. J - 1  9 
Lab  No.:  S03504 
File  No.:  B5581 
Sample  Id.:  MW  S-2FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
VoUtlli  fraction 


ESTIMATED 

RT  < min  )  CONCENTRATION  <ug/k'g) 


1-propanol 


10.93 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  < SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD ,  INC. 


Project  No.: 
Lab  No. : 
Fil*  No. : 
Sample  No. : 


36041-13 
503505 
85582 
MU  5-5FT. 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoforn 

BromometHane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethy lviny 1  ether 
Chloroform 
Chloromethane 
0 ibromoc hi orome thane 
1  , 1 -Qichloroethane 
I  ,2-0ichloroethane 
I  ,  1 -Qichloroethane 
trans-1  ,2-0ichloroethene 
1  ,2-0ichloropropane 
cis-1  ,3-0ichloropropene 
trans-t  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl -2-pen tanone 
Styrene 

1  ,!  ,2  ,2-Tetrachloroethane 
T  etrachloroet hene 
Toluene 

1  .  1 -Tr ich Loroet bane 

I  ,1  ,2-Trichioroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 

LOO  -  Limit  of  Oetection 


Substance  List 

CONCENTRATION  (ug/Kg)  LOO  (ug/Kg> 


NO 

100 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

50 

NO 

10 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

10 

10 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

Not  Oeteeted  at  LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  26X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONHENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  36041-19 
Lab  No.:  B03S05 
File  No.:  85592 
Sample  Id.:  MU  5-SFT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
Volatile  frflgU?n 


ESTIMATED 

RT  (nin)  CONCENTRATION  (ug/Kg) 


1  -propanol 


10.94 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Reauit.  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  36041-19 
Lab  No.:  503536 
File  No.:  BS583 
Sample  No.:  MU  5-I0FT. 


C0MP0UN0  NAME 
Acetone 
Benzene 

Br omod i chi orome thane 
Bromo  f orn 
Bromomethane 
2-0utanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chioroethylvinyi  ether 
Chlorof orm 

Chloromethane 
Dibromochi orome thane 
1  . 1 “Oichloroethane 
I  ,2-Oichloroethane 
I  J**Oichloroethene 
trans-l  ,2-Oichloroethane 
I  ,2-0ichloropropane 
cts-1  ,3-0ichloropropene 
trans-I ,3-Oiehloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4~Hethy l-2-pentanone 
Styrene 

1  ,1  ■ 2 ,2-Te t rach 1 oroet hane 
Tetrach 1 or oe there 
Toluene 

'  .1  .1 “Trichloroethane 
I  ,1  .2-Tnchloroe thane 
Trichioroethene 

Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


LOO 


Limit  of  Detection 


CONCENTRATION  <Ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  •  Not  Oetected  at  LOO 


LOO  (ug/Kg) 

100 

7 

7 

7 

10 

50 

10 

7 

7 

(0 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


uq/Kq  -  Results  calculated  on  dry  weight  basis.  Moisture  -  33X 
yais  performed  by  gas  chromatography/mass  spectrometry  <  6C/MS  ) . 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 


Project  No.: 
Lab  No.: 
File  No. : 
Sample  Id.: 


36041-19 
503506 . 
85583 
MU  S-I0FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
Vqlflt  tig  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


1  -propanol 


10.80 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


3S041-19 
4-9831 9 
55483 

MU-S  SURFACE 


Volatile  Compounds  -  Hazardous  Subst 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chlcroethyl vinyl  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Qichloroethene 

1 .2- Oichloroethane 

1 . 1- Oichloroethene 
trans-1 ,2-Oichloroethene 

1 .2- Oichloropropane 

ci s-i ,3-0ichloropropene 
trans-1 , 3-0ichloropropene 
Ethyl  benzene 
Z-Hexanone 
hetnylene  chloride 
4-Methy 1-2 -pent anone 
Styrene 

1.1,2, Z-”e t r ac n 1  or oe thane 

Tetracnloraethene 

Toluene 

1,1,  l-Tr ic hi oroe thane 
1 ,  l , 2-Tr  i c n 1 oroe thane 
Tricnloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  ( total ) 

LOO  ■  Limit  of  Oetection  NO  ■ 


List 


CONCENTRATION  (ug/Kg) 

LOO  (ug/Kg 

NO 

100 

NO 

6 

NO 

6 

NO 

6 

NO 

10 

NO 

50 

NO 

10 

NO 

6 

NO 

S 

NO 

10 

NO 

10 

NO 

s 

NO 

10 

NO 

s 

NO 

6 

NO 

6 

NO 

6 

NO 

6 

NO 

10 

NO 

6 

NO 

5 

NO 

S 

NO 

10 

38 

10 

NO 

10 

NO 

S 

NO 

S 

NO 

5 

NO 

S 

NO 

5 

NO 

5 

NO 

S 

NO 

10 

NO 

10 

NO 

5 

Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  18X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  < SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO ,  INC. 


Project  No.: 
Lab  No.: 
File  No. : 
Sample  Id.: 


36041-1  9 

498819 

BS483 

MU-6  SURFACE 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
V.QlttlU  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/Kq) 


1 -propanol 


10.27 


10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  36041-19 
Lab  No.:  498820 
File  No.:  B5484 
Sample  No. =  MU-6  2FT. 


Volatile  Compounds  -  Hazardous 

Substance  List 

COMPOUND  NAME 

CONCENTRATION  (ug/Kg) 

LOO  ( ug/Kg  > 

Acetone 

NO 

1 00 

Benzene 

NO 

7 

Bromodichloromethane 

.  NO 

7 

Bromoform 

NO 

7 

Bromomet bane 

NO 

10 

2-Butanone 

NO 

60 

Carbon  disulfide 

NO 

10 

Carbon  tetrachlor tde 

NO 

7 

Chlorobenzene 

NO 

7 

Chloroethane 

NO 

10 

2-Chloroethy  1  vmy  1  ether 

NO 

10 

Chlorof orm 

NO 

7 

Chloromethane 

NO 

10 

0 i bromoc hi orome thane 

NO 

7 

1 , 1-Qichioroethane 

NO 

7 

1 , 2-0 ichl or oe thane 

NO 

7 

1 , 1-Qichioroethene 

NO 

7 

trans-1 , 2-Dichloroethene 

NO 

7 

1 ,2-0ichloropropane 

NO 

10 

cis-1 , 3-Oichloropropene 

NO 

7 

trans-1 , 3-0ichloropropene 

NO 

7 

Ethyl  benzene 

NO 

7 

Z-He*anone 

NO 

10 

Methylene  chloride 

13 

L0 

4-Methyl-2-pentanone 

NO 

10 

Styrene 

NO 

7 

1,1, 2 ,2-Tetr senior oe thane 

NO 

7 

Te trach lor oe there 

NO 

( 

Toluene 

NO 

7 

1,1, 1-Trichloroethane 

NO 

7 

1 , 1 ,2-Tri  chloroethane 

NO 

7 

Tr ichloroethene 

NO 

7 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  <  total ) 

NO 

7 

LOO  -  Lint  of  Oetect  ion  NO  -  Not  Oetected  at  LOO 


'ug/Kg  -  Results  calculated  on  dry  weight  bests.  Moisture  «  32X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 


Project  No.: 
Lab  No. : 
File  No. : 
Sample  Id.: 


38041-19 
498820 
BS484 
MU-S  2FT. 


Tentatively  Identified  Compounds 

ESTIMATEO 

C0MP0UN0  NAME  RT  (min)  CONCENTRATION  (ug/Kg) 

Volat lie  fraction 


hexane 


18.70 


8 


Analysis  performed  by  gas  chromatography /mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Result  s  of  Analysis  For :  CUMMINS  ANO  8ARNAR0,  INC. 

Project  No.:  35041-19 
Lab  No. :  498821 

File  No.:  85485 
Sample  No.:  MU-6  5FT. 


Volatile  Compounds  -  Hazardous  Substance  List 


COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromof orm 
Bromomethane 
2-8utanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylviny 1  ether 
Chloroform 
Chloromethane 
0  ibr omoc h lor ome thane 

1 . 1- Oichloroethane 

1 . 2- 0 1 chloroethane 

1 . 1- Qichioroethene 
trans-l ,2-Qichloroethene 

1 .2- Qichloropropane 
cis-1 , 3-0ichloropropene 
trans-l ,3-0ichloropropene 
Ethyl  benzene 
Z-He.xanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

■  l .  1 , 2  ,  Z -Te t r ac h i or oe thane 

Tetrachloroethene 

Toluene 

1.1. 1- Tr ichloroethane 

1 . 1 . 2- Tr ichloroethane 
Tr ichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 

LOO  ■  Limit  of  Detection  NO  • 


CONCENTRATION  (uq/Kq)  LOO  (ug/Kg 

NO  100 

NO  7 

NO  7 

NO  7 

NO  10 

NO  50 

NO  10 

NO  7 

NO  7 

NO  10 

NO  10 

NO  7 

NO  10 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  10 

NO  7 

NO  7 

NO  7 

NO  10 

NO  10 

NO  10 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  .  10 

NO  10 

NO  7 


Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  25X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 

Project  No.:  3604. 1  —  19 
Lab  No.:  498821 
File  No.:  B546S 
Sample  Id.:  MU-S  SFT. 


Tentatively  Identified  Compounds 

ESTIMATED 

C0MP0UN0  NAME  RT  (min)  CONCENTRATION  <ug/Kg> 

VgUiiia  fc aglias 


I  -propanol 


10.29 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0 ,  INC. 


Project  No.:  36041-13 
Lab  No. :  498822 

File  No.:  B5486 
Sample  No.:  MU-6  10FT. 


Volatile  Compounds  -  Hazardous 
COMPOUNO  NAME 
Acetone 
8enzene 

Bromodlchloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvtnyl  ether 
Chloroform 
Chloromethane 
Oibromochioromethane 

1 . 1- Oichloroethane 

1 .2- Oichloroethane 

1 . 1- Qichloroethene 
trans-l ,2-Oichloroethene 

1 .2- Oichloropropane 
cis-l ,3-0ichloropropene 
trans-l , 3-0ichloropropene 
Ethyl  benzene 
--He*anone ' 

Methylene  chloride 
4-Met hy 1-2 -pent anone 
S  tyrene 

1.1.2. 2- Te t r ac h 1  or oe thane 
Tetrachloroethene 
Toluene 

1,1,  l-Tr ichloroethane 

1 . 1 . 2- Tr ichloroethane 
Tr ichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  <  total  ) 

LOO  »  Li nit  of  Detection 


Substance  List 

CONCENTRATION  < ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
10 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  ■  Not  Detected  at  LOO 


LOO  (ug/Kg) 
100 
7 
7 
7 

10 

60 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  31X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fo r  CUMMINS  AND  BARNARD,  INC. 

Project  No.:  35041-19 
Lab  No.:  438822 
File  No.:  BS48S 
Sample  Id.:  mu-8  10FT. 


Tentatively  Identified  Compounds 


COMPOUNO  NAME 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/Kq) 


1-propanol 


10.30 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fort  CUMMINS  ANO  BARNARO ,  INC. 


Project  No.: 
Lab  No. : 
File  No. : 
Sample  Id.: 


36041-19 

499900 

85489 

B I -SURFACE 


Volatile  Compounds  -  Hazardous  Substance 
COMPOUNO  NAME  CC 

Acetone 
Benzene 

Bromodichloromet bane 

Bromoform 

8romomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethy Iviny 1  ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
I . 1 “Oichloroethane 
1 ,2-Oichloroethane 
1 , 1 -Oichloroethene 
trans-1 ,2-Oichloroethene 
1  ,2-0ichloropropane 
cis-I  ,3-0ichloropropene 
trans-1 ,3-Dichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

1  .1  .2 ,2-Tetrachloroethane 

Tetracnloroethene 

Toluene 

I  ,1  , 1 -Tr ichloroethane 
I  ,1  ,2-Trichloroethane 
Tricnloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


it 

.NTRATION  (ug/Kg) 

LOO  ( u( 

NO 

109 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

40 

NO 

10 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

63 

10 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

5 

LOO  •  Limit  of  Detection 


NO  ■  Not  Detected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  10X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  3S041-19 
Lab  No.:  499900  . 

File  No.:  B5489  . 

Sample  Id.:  Bl-SURFACE 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
VQlflUls  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


1-propanol 


10.24 


10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  3604.1  - !  9 
Lab  No.:  49390} 

File  No. :  85490 

Sample  Id.:  BI-2FT. 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromo  form 

Bromomethane 

2-9utanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethy lvinyl  ether 
Chlorof orm 
Ch 1 or ome thane 
Oibromochloromethane 
I  .  t -Dichloroethane 
1  ,2-0 ic hi or oe thane 
1  . 1 -Oichloroethene 
trans-1  ,2-Qichloroethene 
1  .2-0ichloropropane 
cis-!  ,3-Oichloropropene 
trans-1  ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

| , 1 ,2 ,2-Tetrachloroethane 
i etrachloroetnene 
Toluene 

!  ,1  , 1 -Tricnloroethane 
I  ,1  ,2-Trichloroethane 
Tnchloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  ( total ) 


CONCENTRATION  (uq/Kq) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 

t00 

S 
8 
8 

20 

S0 

20 
8 
3 

20 
20 
8 

20 
3 
3 
8 
8 
8 

20 
8 
8 
8 

20 
20 
20 
8 
8 
3 
8 
a 

3 
8 

20 

20  • 

8 


LOO  -  Limit  of  Detection 


NO  ■  Not  Detected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  35X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No.:  36041-19 
Lab  No.:  499901 
File  No.*.  B5490 

Sample  Id.=  B1-2FT. 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  (uq/Kq) 

Volatile  fraction 

1-propanol  10.22  20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  35041-19 
Lab  No.:  4.99902 
File  No.:  85491 
Sample  Id.:  BI-5FT. 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 

Substance  List 

CONCENTRATION  (ug/Kg) 

LOO  <  uq 

Acetone 

NO 

100 

Benzene 

NO 

7 

Bromodichloromethane 

NO 

7 

Bromof orm 

NO 

7 

8ronomethane 

NO 

10 

2-Butanone 

NO 

59 

Carbon  disulfide 

NO 

10 

Carbon  t etrachlor t da 

NO 

7 

Chlorobenzene 

NO 

7 

Chloroethane 

NO 

10 

2-Chloroethy Iv iny 1  ether 

NO 

10 

Chlorof orm 

NO 

7 

Chloromethane 

NO 

10 

Oibromochloromethane 

NO 

7 

1  , 1 -Dichloroethane 

NO 

7 

1  ,2-Qichloroethane 

NO 

7 

1  , 1 -Oichloroethene 

NO 

7 

trans-1 ,2-Qichloroethene 

NO 

7 

1  ,2-Qichloropropane 

NO 

10 

cis-1  ,3-Oichloropropene 

NO 

7 

trans-1  ,3-Oichloropropene 

NO 

7 

Ethyl  benzene 

NO 

7 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Methy 1-2 -pent anone 

NO 

10 

Styrene 

NO 

7 

1  ,!  ,2  ,2-Tetrachioroethane 

NO 

7 

Tetrachloroethene 

NO 

7 

Toluene 

NO 

7 

1 ,1 , ! -Tr ichloroethane 

NO 

7 

1  ,1  ,2-Trichloroethane 

NO 

7 

Tr ichloroethene 

NO 

7 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  ( total ) 

NO 

7 

LOO  -  Lint  of  Detection  NO  ■  Not  Detected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  »  30X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  36041-19 
Lab  No.:  493902 
File  No.:  85491 
Sample  Id.:  B1-5FT. 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUNO  NAME  RT  (min)  CONCENTRATION  (ug/K0) 

VqlflUlg  faction 


1-propanol  10.29  30 

hexane  18.69  10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNAFO ,  INC. 


Project  No.:  35041-19 
Lab  No.:  499303 
Pile  No. :  B5492 

Sample  Id'.:  81-1 0FT . 


Volatile  Compounds  -  Hazardous 
COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromet hane 

Bromoform 

Bromomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chioroethane 

2-Chloroethylviny 1  ether 
Chloroform 
Chioromethane 
Dibromochloromethane 
1  , 1 -Oichioroethane 
1  ,2-Oichloroethane 
1  , 1 “Oichioroethane 
trans-1  ,2-Qichloroethene 
1  ,2-0ichioropropane 
cis-l  ,3-Oichloropropene 
trans-I  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  cnloride 
4-Met hy 1-2 -pent anone 
Styrene 

I  ,1  ,2  ,2-Tetrachloroethane 

Tetracnloraetnene 

Toluene 

I  ,1  . 1-Trichloroethane 
l  ,1  ,2-Tr ichloroethana 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


Substance  List  ~  — —  —  - 

CONCENTRATION  (ug/Kg>  LOO  (uq/Kq) 
NO  [00 

NO  7 

NO  7 

NO  7 

NO  I0 

NO  S3 

NO  10 

NO  7 

NO  7 

NO  ,0 

NO  10 

NO  7 

NO  ,0 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  10 

NO  7 

NO  7 

NO  7 

NO  10 

NO  10 

NO  t0 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  7 

NO  1 0 

NO  10 

NO  7 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  2SX 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysts  For:  CUMMINS  AND  8ARNAR0,  INC. 


Project  No.:  3S041-19 
Lab  No.:  439903 
File  No.:  B5492 
Sample  Id.:  S1-10FT. 


Tentatively  Identified  Compounds 

C0MP0UN0  NAME 
VfllaUlS  fraction 


ESTIMATED 

RT  <  min )  CONCENTRATION  (ug/Kg) 


no  compounds  found 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 


Project  No. : 
Lab  No.: 
File  No. : 
Sample  Id.: 


36041-19 
499904 
BS497 
B2-SURFACE 


Volatile  Compounds  ~  Hazardous  Substance  List 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachior ide 
Chlorobenzene 
Chloroethane 

2-Chioroethyl vinyl  ether 
Chloroform 
Chloromethane 
0 i bromoc hi orome thane 
I  ,  I-Oichloroethane 
1  ,2-0ichloroethane 
I  ,  1 “Oichloroethene 
trans-l  ,2-0ichloroethene 

1 .2- 0ichioropropane 
cis-1 ,3-0ichloropropene 
trans-l ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

1 .1 .2 .2- Tetrachloroethane 
Tetrachloroet hene 

T  o iuene 

I  ,1  , 1 -Tr ichloroethane 
l  ,1  ,2-Tr ichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


st 

ENTRATION  (ug/Kg) 

LOO  ( us 

NO 

T09 

NO 

6 

NO 

6 

NO 

6 

NO 

10 

NO 

40 

NO 

10 

NO 

5 

NO 

s 

NO 

10 

NO 

10 

NO 

6 

NO 

10 

NO 

s 

NO 

6 

NO 

6 

NO 

6 

NO 

6 

NO 

10 

NO 

S 

NO 

S 

NO 

6 

NO 

10 

34 

10 

NO 

10 

NO 

S 

NO 

5 

NO 

5 

NO 

0 

NO 

S 

NO 

6 

NO 

5 

NO 

10 

NO 

10 

NO 

S 

LOO  *  Limit  of  Detection 


NO  ■  Not  Oetected  at  or  above  LOO 


uq/Kq  -  Results  calculated  on  dry  weight  basis.  Moisture  -  10X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  ( 6C/MS  ) . 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  3604.1  -1  9 
Lab  No.:  499904 
File  No.:  BS497 
Sample  Id.:  B2-SURFACE 


Tentatively  Identified  Compounds 


COMPOUND  NAME 

RT  (min) 

ESTIMATED 

CONCENTRATION  (ug/Kg) 

fraction 

unknown  compound 

8.0S 

9 

1 -propanol 

10.47 

10 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  SARNARO ,  INC 


Project  No. 
Lab  No. 
File  No. 
Sample  Id. 


35041-19 

499905 

85498 

82-2FT, 


Volatile  Compounds  -  Hazardous  Substance  List 
C0MP0UN0  NAME 
Acetone 
Benzene 

Sromodichl or one thane 
8romoform 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachlor ide 
Chlorobenzene 
Chloroethane 

2-Chioroethylviny 1  ether 
Chloro  f orn 
Chloromethane 
Dibronochloronethane 
I  ,  I -Qichloroethane 
I  , 2-0 i chloroethane 
1  ,  1-0ichloroethene 
trans-1  ,2-0ichloroethene 
I  ,2-0ichloropropane 

,3-Oichloropropene 
trans-1 ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

1  .1  ,2 ,2-Tetrachloroethane 
Tetracniaroethene 
Toluene 

1  ,1  , 1 -Tr ichloroethane 
t  ,1  ,2-Trichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


St 

ENTRATION  (ug/Kg) 

LOO  ( uc 

NO 

100 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

60 

NO 

10 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

10 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

7 

NO 

10 

NO 

10 

NO 

7 

LOO  ■  Limit  of  Oetection 


NO  ■  Not  Detected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  28X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fort  CUMMINS  AND  BARNARD,  INC. 

Project  No.:  350*1-19 
Lab  No.:  *99905 
File  No.:'  55*93 
Sample  Id.:  82-2FT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
Volatile  fraction 


ESTIMATED 

RT  ( min  )  CONCENTRATION  <ug/Kg 


1-propanol 


10.29 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0 ,  INC. 

Project  No. :  55041 -I  9 

Lab  No. :  499905 

Pile  No. :  B55I4 

Sample  Id.:  82-2FT. 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichlorome thane 

Bronoforn 

Bromomethane 

2-Sutanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyi  ether 
Chioro  form 
Chloromethane 
Dibronochloronethane 
1  , 1 “Oichloroethane 
1  .2-0ichloroethane 
1  , 1 “Oichloroethene 
trans-l  ,2-0ichloroethene 
*  .2-Qichloropropane 

1 3“0 i ch loropropene 
trans-1  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Met  hy l-2-pentanone 
Styrene 

!  •  ’ .2 .2-Tetrachloroethane 
Tetracn loroet  nene 
7  o  iuene 

1  . 1  . 1 “Tricnloroethane 
!  .1  .2-Trichloroethane 
Trichlaroethene 
Vmyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


LOO  -  Limit  of  Oeteet ion 


NO 


CONCENTRATION  (ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


■  Not  Oetected  at  or  above  LOO 


LOO  (ug/Kg) 

'09 
7 
7 
7 

10 
50 
1 0 
7 
7 
10 
10 
7 

10 
7 
7 
7 
7 
7 

10 
7 
7 
7 

10 
10 
10 
7 
7 
7 
7 

7 

7 
7 

10 
10 
7 


U,/*3  -  Results  calculated  on  dry  ueight  basts.  Moisture  •  28X 
Analysts  oarforned  by  gas  chron.togr.ohy/.ass  sgactronatry  ( 6C/MS ) . 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  3804-1 » I  9 
Lab  No.:  499905 
File  No.:  85514 
Sample  Id.:  82-2FT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
y.fllal  lie  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/Kq) 


No  compounds  detected 


nnaiysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


APPENDIX  G 
RESULTS  OF  ANALYSES 
FOR 

EXPLOSIVES 


TABLE  1  -  EXPLOSIVES 


Sample  Sample  RDX 
Matrix 

MW-l  Water  <1.0  jig/L 

MW-2  Water  <1.0  jig/L 

MW- 3  Water  <1.0  |ig/L 

MW-4  Water  <1.0  Jig/L 

MW-5  Water  <1.0  jig/L 

MW-6  Water  <1.0  jig/L 

MW-3  Soil  <0.98  jig/g 

MW-4  Soil  <0.98  }ig/g 

MW-5  Soil  <0.98  jig/g 

MW-6  Soil  <0.98  jig/g 

B- 1  Soil  <0.98  jig/g 

B-2  Soil  <0.98  jig/g 

B-3  Soil  <0.98  |ig/g 

<0.98  jLg/g 


2.4.6  TNT 

Li  DNT 

2.4  DNT 

<1.25  jig/L 

<0.75  Jig/L 

<0.75  p.g/L 

<1.25  jig/L 

<0.75  Jig/L 

<0.75  jig/L 

<1.25|ig/L 

<0.75  jig/L 

<0.75  jig/L 

<1.25  jig/L 

<0.75  jig/L 

<0.75  jig/L 

<1.25  jig/L 

<0.75  jig/L 

<0.75  jig/L 

<1.25  jig/L 

<0.75  jig/L 

<0.75  jig/L 

<1.92  jig/g 

<0.40  Jig/g 

<0.42  jig/g 

<1.92  jig/g 

<0.40  jig/g 

<0.42  jig/g 

<1.92  jig/g 

<0.40  jig/g 

<0.42  jig/g 

<1.92  jig/g 

<0.40  Jig/g 

<0.42  jig/g 

<1.92  |ig/g 

<0.40  Jig/g 
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Mt.  Clemens,  Michigan 

under  subcontract  to  Cummins  <Sc  Barnard,  Inc. 


Approved  and  authorized  by: 


Project  Manager:  _ 

James  Bolger 


Coordinator:  __ _ 

James  Hampton 


Laboratory  Manager:  _ _ 

Robert  Lieckfield,  Jr. 


Coordinator:  _ 

Daryl  Strandbergh 
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PROJECT  DESCRIPTION 


The  following  describes  the  quality  assurance  and  quality  control 
(QA/QC)  practices  to  be  used  by  Clayton  Environmental  Consultants, 
Inc.  of  Southfield,  Michigan  throughout  the  investigation  of  a  specified 
site  on  the  Selfridge  Air  National  Guard  Base  (ANGB)  in  Mt.  Clemens, 
(Michigan.  The  site  has  been  designated  for  construction  of  a  child 
development  center.  Prior  to  beginning  construction,  the  U.S.  Army 
Corps  of  Engineers  must  determine  that  the  soil  and  groundwater  within 
the  site  boundaries  are  free  of  chemical  contamination. 

Characterization  of  the  site  will  be  done  by  Clayton,  under  subcontract 
to  Cummins  <Jc  Barnard,  Inc.  of  Ann  Arbor,  Michigan.  Well  borings  will 
be  drilled  at  selected  site  locations  by  Keck  Consulting  Services,  Inc.  of 
Wiiliamston,  Michigan.  Well  placement  was  tentatively  determined  at  a 
meeting  held  at  Selfridge  on  August  21,  1986.  Representatives  of  the 
U.S.  Army  Corps  of  Engineers,  U.S.  Army  Environmental  Hygiene 
Agency,  Selfridge  ANGB,  Cummins  &  Barnard,  and  Clayton 
Environmental  Consultants  were  present.  Soil  and  water  samples  will  be 
collected  from  the  wells  and  analyzed  by  Clayton  personnel  to  detect 
chemical  contamination.  All  procedures  will  be  performed  in  accordance 
with  U.S.  Environmental  Protection  Agency-approved  methodology. 

Within  seven  weeks  of  receiving  authorization  to  begin  work,  Clayton 
will  submit  a  draft  report  to  Cummins  Barnard  and  the  Army 
summarizing  the  sampling,  analysis,  and  interpretation  of  results.  A 
final  report  will  be  submitted  within  10  days  of  receipt  of  all  comments. 

PROJECT  ORGANIZATION  AND  RESPONSIBILITY 

Clayton's  involvement  in  the  project  will  be  handled  by  two  branches  of 
the  company  -  Waste  Management  Services  and  Laboratory  Services.  A 
project  coordinator  has  been  designated  from  each  branch: 

James  Hampton  -  Waste  Management  Services 
Daryl  Strandbergh  -  Laboratory  Services 

Mr.  Hampton  will  be  responsible  for  the  coordination  of  the  project  in 
whole.  This  will  include  arranging  all  field  (sampling)  activities, 
assimilating  all  laboratory  results,  and  compiling  the  final  project 
report.  Mr.  Strandbergh  will  be  responsible  for  all  laboratory  analyses. 

These  two  individuals  will  ensure  that  all  aspects  of  the  project  are 
conducted  in  accordance  with  the  project's  QA/QC  and  work  plans. 
Overall  QA/QC  will  be  under  the  supervision  of  the  Quality  Assurance 
Coordinator  (QAC).  The  organizational  structure  of  the  laboratory  is 
detailed  in  Figure  1. 


QUALITY  ASSURANCE  PROGRAM 


SAMPLING 

Logs  detailing  well  construction  practices  will  be  maintained  for  all 
drilling  operations.  Information  in  the  logs  shall  include,  but  not  be 
limited  to,  the  following: 

o  Reference  elevation  for  all  depth  measurements 
o  Depth  of  each  change  of  stratum 
o  Thickness  of  each  stratum 

o  Identification  of  the  material  of  which  each  stratum  is  composed 
according  to  the  United  Soil  Classification  System 
o  Depth  interval  from  which  each  sample  was  taken 
o  Depth  at  which  groundwater  is  first  encountered 
o  Depth  to  the  static  water  level  and  changes  in  static  water  level 
with  well  depth 

o  Total  depth  of  completed  well 

Sample  collection  and  analysis  will  be  performed  in  accordance  with  the 
scheme  detailed  in  Figure  2.  All  sample  information  will  be  recorded  on 
the  sample  bottle  at  the  time  of  collection.  A  representative  field  blank 
will  be  included  with  each  batch  of  samples  collected. 

All  sampling  equipment  will  be  washed  and  rinsed  between  samples. 
Water  samples  will  be  collected  with  a  Teflon  bailer  and  filtered  in  the 
field. 

All  sample  containers  will  be  clean  glass  containers  with  Teflon  lined 
lids.  Bottles  designated  for  each  sample  collection  will  contain 
appropriate  preservatives  before  being  taken  to  the  sampling  site.  Water 
samples  collected  for  the  following  analyses  will  require  special 
preservation: 

Metals  -  HNO3  to  pH <2  (2  milliliters/liter) 

Cyanide  -  NaOH  to  pH >12  (4  pellets/liter) 

Sulfide  -  NaOH  to  pH  9  (pellets/liter)  +  2  mL  zinc  acetate 

All  samples  will  be  stored  at  4  °C  once  they  arrive  in  the  laboratory. 
There  will  be  a  maximum  delivery  time  of  3  hours  from  field  collection 
to  the  laboratory. 

The  need  for  sub-sampling  or  sample  splitting  will  be  avoided  by  using 
separate  collection  bottles  in  the  field.  Should  the  need  arise,  it  will  be 
handled  directly  by  either  the  project  or  laboratory  coordinator. 


CUSTODY  AND  REVIEW 


Custody  logs  (Figure  3)  will  begin  at  the  time  of  sample  collection. 
Custody  is  transferred  when  the  samples  are  submitted  to  the  laboratory 
for  analysis. 

The  Laboratory  Sample  Custodian  logs  the  samples  into  a  computerized 
laboratory  management  system  immediately  upon  arrival  of  the  samples 
at  Claytons'  facility.  Each  sample  is  assigned  a  unique  laboratory 
number.  Information  recorded  includes  client's  name,  Clayton  project 
number,  sample  description,  sampling  media,  analyses  requested,  and 
log-in  date. 

A  Laboratory  Analysis  Report  is  printed  in  a  standard  format,  detailing 
the  analyses  requested  and  any  special  instructions.  All  other  pertinent 
documentation  (Chain  of  Custody  Record,  Phone  Logs,  etc.)  is  kept  with 
this  Analysis  Report  as  one  package.  These  forms  accompany  the 
samples  through  the  laboratory  as  they  are  analyzed. 

All  laboratory  data  is  recorded  in  the  chemist's  laboratory  notebook  as  it 
is  produced.  After  the  assigned  chemist  has  analyzed  the  samples  using 
the  quality  control  practices  specific  to  the  method,  the  notebook  is 
submitted  to  a  second  analyst  for  checking  and  review.  After  checking, 
the  data  is  transferred  to  the  Laboratory  Analysis  Report  which  is  then 
submitted  to  the  Technical  Supervisor  for  review  and  approvaL 

Only  after  these  reviews,  will  data  be  submitted  for  interpretation  and 
inclusion  into  the  final  report. 

ANALYTICAL 

Standards 

The  accurate  preparation  of  analytical  standards  and  the  control  of  their 
use  in  the  analytical  process  is  to  be  carried  out  as  follows: 

o  A  computerized  inventory  of  all  "neat"  compounds  is  maintained 
by  the  Standards  Chemist.  The  record  of  each  compound 
includes  the  following: 


1.  CAS  number 

6. 

Purity 

2.  Synonyms 

7. 

Date  received 

3.  Supplier 

8. 

Volume  or  weight 

4.  Catalog 

9. 

Chemical  precautions 

5.  Lot  number 

10. 

Storage  location 

o  The  Standards  Chemist  is  responsible  for  reviewing  all  chemicals 
on  an  annual  basis  to  determine  which  need  to  be  disposed  and 
reordered. 

o  When  a  solution  is  prepared  from  neat  material  that  is  less  than 
96%  pure,  the  concentration  is  corrected  for  its  purity. 


o  Organic  standard  concentrations  are  verified  by  analyzing 
against  standard  solutions  furnished  by  the  U.S.  EPA  Quality 
Assurance  Materials  Bank.  These  reference  solutions  are  stored 
near  -20  °C.  The  two  solutions  must  agree  within  +15%  to  have 
a  validated  concentration.  All  verification  records,  including 
chromatograms,  are  kept  with  the  preparation  records  in  the 
standard  log  books. 

o  Volatile  Standards  are  prepared  monthly;  gas-phase  volatiles 
weeidy.  Semi-volatile  standards  are  prepared  semi-annually. 

o  Inorganic  standards  are  prepared  weekly  from  primary  stock 
solutions  that  are  traceable  to  either  MBS  or  EPA. 

Equipment  Performance  Logs 

An  important  part  of  Clayton’s  quality  assurance  program  is  to  provide  a 
detailed  record  of  instrument  performance  and  maintenance  for  all 
equipment  and  instruments  used.  These  records  are  reviewed  by  the 
QAC. 

Refrigerators/Freezers 

o  Each  refrigerator  and  freezer  contains  only  the  items  designated 
for  that  particular  unit.  Standard  materials  and  sample  types 
are  completely  segregated.  This  minimizes  the  possibility  of 
cross-contamination. 

o  All  units  are  monitored  daily  by  assigned  personnel. 
Temperatures  are  recorded  daily  in  the  log  that  is  attached  to 
the  front  of  each  unit.  Refrigerators  are  held  at  4  °C  and 
freezers  close  to  -20  °C. 

Balances 

o  All  analytical  balances  are  checked  weekly  for  calibration  using 
a  set  of  class  "S"  metric  weights.  Mettler  balances  are  serviced 
annually. 

o  Records  of  the  calibration  checks  are  kept  in  a  log  book  stored 
with  each  balance.  Any  service  or  maintenance  performed  on  a 
balance  is  noted  on  a  separate  maintenance  record  in  the 
logbook,  then  cross-referenced  in  the  calibration  record. 

o  If  the  error  during  the  calibration  check  is  greater  than  +  1  of 
the  last  readable  place,  the  balance  must  be  recalibrated. 

Reagent  Water  System 

o  Water  purification  is  accomplished  by  a  two-stage  system.  The 
"Millipore  Milli-Q"  system,  providing  Type  I  grade  water,  is 
preceded  by  a  "Service  D.I.  Pretreatment"  system  which  provides 
Type  II  grade  water.  When  used  in  combination,  18  megohms/cm 
organic-free  water  is  provided  on  demand  at  up  to  1.5  liters  per 
minute. 


o  The  Type  II  water  is  used  for  the  final  rinsing  of  glassware  while 
the  Type  I  water  is  used  for  the  preparation  of  aqueous 
standards,  QC  samples  and  method  blanks. 

o  Method  blanks  and  conductivity  are  monitored  to  ensure  that  the 
high  purity  of  the  laboratory  water  does  not  deviate  and  to 
ensure  that  no  contamination  is  introduced  during  analytical 
procedures. 

Instrument  and  Analyst  Logbooks 

o  Instrument  logs  are  kept  to  provide  complete  documentation  of 
each  analysis.  Maintenance  logs  are  kept  on  designated 
instruments.  Analytical  sequence  logs  are  kept  on  all 
instruments  by  entering  the  sequence  information  into  either  the 
analyst's  laboratory  notebook  or  into  a  separate  sequence  log. 

o  Each  analyst  maintains  a  bound  laboratory  notebook  containing 
all  information  regarding  a  particular  analysis.  All  original 
data,  calculations,  and  final  results  are  recorded  in  these  books 
along  with  the  background  information  necessary  to  fiily 
document  how  and  when  an  analysis  was  performed. 

Methods 

All  analytical  methods  to  be  used  are  U.S.  EPA  approved  and  published  in 
readily  available  documents.  Figure  4  details  the  specific  method 
numbers  to  be  used  for  each  analysis.  The  source  of  each  method  may  be 
determined  by  how  the  method  is  numbered.  These  are  listed  below: 

Method 

Type  Method  Source 

xxx.x  "Methods  for  Chemical  Analysis  of  Water  and  Wastes." 

U.S.  EPA,  EMSL,  26W.  St.  Clair  St.,  Cincinnati,  OH 
45268.  March,  1979.  (EPA-600/4-79-20;  Revised 

March,  1983). 

xxxx  "Test  Methods  for  Evaluating  Solid  Waste: 

Physical/ Chemical  Methods."  U.S.  EPA  Office  of 
Solid  Waste  and  Emergency  Response,  Washington, 
D.C.  20460.  2nd  ed.,  July,  1982.  (SW-846,  Revised 
April,  1984;  with  proposed  additions,  1984). 

CLP  "Statement  of  Work  for  Organics  Analysis."  U.S.  EPA, 

Contract  Laboratory  Program  protocoL  revised  July, 

1985. 

Army  USATHAMA  Method  No.  8G  (Revised  September, 

1986. ) 
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EP  Toxicity  leachate  will  be  produced  only  if  levels  in  the  soil  exceed 
1/10  of  the  proposed  RCRA  TCLP  regulatory  levels  or  if  levels  in  the 
water  exceed  10  times  the  safe  drinking  water  limits. 

Since  the  decision  to  do  EP  Toxicity  analysis  is  based  on  SWDA  and  RCRA 
permissible  limits,  it  is  important  to  ensure  that  analytical  limits  of 
detection  (LODs)  attainable  are  at  or  below  these  levels.  Figure  5  details 
the  LODs  which  will  be  reported  for  most  analytes  along  with  the 
regulated  permissible  concentrations. 

All  LODs  for  the  multi-analyte  methods  (VOA,  BNA,  and  Pesticides/PCB) 
are  listed  under  each  specific  QC  procedure. 

ANALYTICAL  QUALITY  CONTROL 


Quality  Control  in  the  laboratory  is  achieved  by  incorporating  specific 
analytical  quality  control  practices  into  the  framework  established  by  the 
general  QA  program.  The  use  of  appropriate  methods  and  specific  QC 
practices  detailed  within  each  method  are  critical  to  good  quality. 

QUALITY  CONTROL  PRACTICES 

Clayton  follows  a  basic  set  of  policies  regarding  minimum  quality 
control  practices  in  the  laboratory.  If  supplemental  QC  is  needed, 
as  specified  in  a  particular  method,  it  is  done  in  addition  to  these 
basic  measures. 

o  Instrumental  conditions  must  meet  predetermined  specifications 
for  sensitivity  and  linearity  before  samples  are  run. 

o  Quantitation  is  based  on  standards  analyzed  within  each 
analytical  run  sequence.  A  minimum  of  three  standards  are  run 
for  linearity.  When  quantitation  is  based  on  linear  regression,  a 
minimum  of  five  standard  levels  are  run  and  a  minimum 
correlation  of  .9990  must  be  met  (.9950  for  standard  addition 
techniques). 

o  Instrumental  detection  limits  (IDLs)  are  established  as  three 
times  the  standard  deviation  of  the  low  level  (method  blank) 
background  noise.  A  standard  at,  or  below,  this  concentration  is 
analyzed  within  each  run.  Sample  limits  of  detection  (LODs)  will 
vary  with  the  sample  size,  matrix,  dilution,  method  recovery, 
and  interferences. 

o  A  minimum  of  one  blank,  or  5%  of  the  number  of  samples,  is 
processed  and  analyzed  to  monitor,  and  correct  for,  background 
levels  or  contamination. 

o  Duplicate  matrix  spikes,  analyzed  with  every  batch  of  20 
samples  or  less,  are  processed  and  analyzed  to  monitor  accuracy 
and  precision.  These  method  recoveries  must  meet  acceptance 
criteria  when  compared  with  established  control  limits. 


CONTROL  CHARTS 


Data  for  all  spiked  matrix  recoveries  are  monitored  by  using  control 
charts  for  accuracy  and  precision.  Use  of  control  charts  also 
provides  for  long  term  trend  analysis.  Data  is  reviewed  in  terms  of 
meeting  both  method  required  acceptance  criteria,  and  Clayton’s 
internal  acceptance  limits. 


A  computerized  system  is  used  to  produce  Clayton's  control  limits 
(Figure  6)  and  monitor  recoveries.  Data  is  input  as  it  is  producea 
and  checked  for  acceptability.  These  acceptance  criteria  are 
evaluated  and  updated  quarterly.  A  summary  table  of  all  spiked 
compounds  is  produced  with  each  new  quarter's  data  and  distributed 
for  direct  use  by  each  analyst. 

Duplicate  recovery  results  must  fall  within  control  limits,  based  on 
3  standard  deviations  (s)  of  historical  results,  to  be  acceptable.  If 
they  fall  outside  the  3s  limits,  all  samples  affected  must  be 
reanalyzed.  After  reanalysis,  if  they  still  fall  outside  these  limits, 
all  samples  affected  must  be  reprepared  and  analyzed  again. 


ORGANIC  QC  PROCEDURES 

Volatile  Organic  Analysis  (VOA)  -  CLP  Protocol 


o  The  35  volatile  compounds  will  be  reported  as  shown  in  Figure  7. 

o  Gas  chromatography/mass  spectrometry  (GC/MS)  mass  calibration 
and  abundance  pattern  criteria  must  be  demonstrated  using 
p-bromofluorobenzene  prior  to  each  12-hour  period  of  analysis. 

o  A  five-point  initial  calibration  curve  must  demonstrate  linearity 
through  response  factor  stability  by  analyzing  standards  at  20, 
50,  100,  150,  and  200  ug/ Liter. 


o  Continuing  calibration  must  be  demonstrated  every  12  hours. 
Response  factors  obtained  by  running  a  50-ug/L  standard  are 
compared  to  the  average  response  factor  of  the  initial  curve. 


o  The  following  three  surrogate 
sample  prior  to  analysis: 

Surrogate  Compound 

toluene-dg 

4-bromofluorobenzene 
1 ,2-dichloroethane-d4 


standards  are  spiked  into  each 

Recovery  Limits  (%) 

Water  Soil 


88  -  110  81  -  117 

86  -  115  74  -  121 
76-  114  70  -  121 


Surrogate  spike  recoveries  must  meet  U.S.  EPA  established 
control  limits  for  each  compound. 

o  The  following  three  internal  standards  are  spiked  into  each 
sample  or  standard  at  50  ng/mL  prior  to  analysis: 


bromochloromethane 
2,4-difluorobenzene 
c  hlorobenzene-ds 


Quantitation  of  all  identified  compounds  will  be  made  using  the 
appropriate  internal  standard  and  continuing  calibration  response 
factors. 


o  A  matrix  spike  and  matrix  spike  duplicate  (MS/MSD)  analysis 
must  be  run  with  every  batch  of  20  samples  or  less  (10%). 
MS/MSD  recoveries  and  relative  percent  differences  (RPD) 
should  meet  U.S.  EPA  established  control  limits  for  each 
compound.  The  following  five  compounds  are  spiked  into  a 
sample  just  prior  to  analysis: 

Recovery  Limits 

Compound  Water  Soil 

-  %  (RPD)  %  (RPD) 


chlorobenzene 

toluene 

benzene 

1, 1-Dichloroethene 
trichloroethene 


75- 130  (13) 

76- 125  (13) 
76-127  (1 1) 
61-145  (14) 
71-120 (14) 


60-133  (21) 
59-139  (21) 
66-142  (21) 
59-172(22) 
62-137  (24) 


o  A  method  blank  must  be  run  with  every  batch  of  20  samples  or 
less  (5%)  or  at  least  every  12  hours. 


Semi-Volatile  Analysis  -  CLP  Protocol 

o  The  65  Base  Neutral  Acid  (BNA)  compounds  will  be  reported  as 
shown  in  Figures  8  and  9. 

o  GC/MS  mass  calibration  and  abundance  pattern  criteria  must  be 
demonstrated  using  decafluorotriphenylphosphine  prior  to  each 
12-hour  period  of  analysis. 

o  A  five-point  initial  calibration  curve  must  demonstrate  linearity 
through  response  factor  stability  by  analyzing  standards  at  20, 
50,  80,  120,  and  160  nanograms  (ng). 

o  Continuing  calibration  must  be  demonstrated  every  12  hours. 
Response  factors  obtained  by  running  a  50-ng  standard  are 
compared  to  the  average  response  factor  of  the  initial  curve. 

o  The  following  six  surrogate  standards  are  spiked  into  each 
sample  prior  to  analysis: 
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Compound 


Recovery  Limits  (% ) 
Water  Soil 


o 


nitrobenzene-ds 

2-fluorobiphenyl 

p-terphenyl-d14 

phenol-dg 

2-fluorophenol 

2,4,6-tribromophenol 


35-114 

23-120 

43-116 

30-115 

33-141 

18-137 

10-94 

24-113 

21-100 

25-121 

10-123 

19-122 

Surrogate  spike  recoveries  must  meet  U.S.  EPA 
control  limits  for  each  compound. 


established 


in!er,nal  standMds  are  spiked  into  each  sample 
or  standard  at  40  ug/mL  prior  to  analysis: 


l,4-dichlorobenzene-d4 

naphthalene-dg 

acenapthene-djo 

phenanthrene-d  10 

chrysene-d^ 

perylene-di2 

Quantitation  of  all  identified  compounds  will  be  made  using  the 

appropriate  internal  standard  and  continuing  calibration  response 
factors. 


MS/MSD  analysis  must  be  run  with  every  batch  of  20  samples  or 
/tfifrvx  °?  *  ^S/MSD  recoveries  and  relative  percent  differences 
(RPD)  should  meet  U.S.  EPA  established  control  limits  for  each 
compound.  The  following  11  compounds  are  spiked  into  each 
sample  just  prior  to  extraction: 


Compound 


1 .2.4- trichlorobenzene 
acenaphthene 

2.4- dinitrotoluene 
pyrene 

N  -ni  trosod  i-n-propy  lam  ine 
1  »4-dichlorobenzene 
pentachlorophenol 
phenol 

2-chlorophenol 

4-chloro-3-methylphenol 

4-nitrophenol 


Recovery  Limits 
Water  Soil 


%  (RPD) 

* 

(RPD) 

39-98 

(28) 

38- 

-107 

(23) 

46-118 

(31) 

31- 

■137 

(19) 

24-96 

(38) 

28-89 

(47) 

26-127 

(31) 

35- 

-142 

(36) 

41-116 

(38) 

41- 

■126 

(38) 

36-97 

(28) 

28- 

■104 

(27) 

91-03 

(50) 

17- 

•109 

(47) 

12-89 

(42) 

26-90 

(35) 

27-123 

(40) 

25- 

•102 

(50) 

23-87 

(42) 

26- 

•103 

(33) 

10-80 

(50) 

11- 

•114 

(50) 

o  A  method  blank  must  be  extracted  and  analyzed  with  everv 
batch  of  20  samples  or  less  (5%). 


Pesticides  and  PCBs  -  CLP  Protocol 


o  The  19  Pesticides  and  seven  PCB  Aroclors  will  be  reported  as 
shown  in  Figure  10. 

o  A  three-point  initial  calibration  curve  must  demonstrate 
linearity  through  response  factor  stability  of  aldrin,  endrin, 
4,4'-DDT,  and  dibutylchlorendate. 

o  Continuing  calibration  is  checked  every  10  analyses  by  response 
factor  stability. 

o  Retention  time  windows  for  identification  are  established  using 
standards  within  the  analytical  run. 

o  Degradation  criteria  for  endrin  and  4,4'-DDT  must  be  met. 

o  Positive  identification  is  confirmed  by  analysis  on  a  second 
column. 

o  Dibutylchlorendate  (DBC)  is  spiked  into  each  sample  prior  to 
analysis.  This  surrogate  spike  recovery  should  meet  U.S.  EPA 
established  control  limits  listed  below. 

Recovery  Limits  (%) 
Compound  Water _ Soil 

dibutylchlorendate  24-154  20-150 

The  retention  time  of  DBC  for  any  given  sample  cannot  shift 
by  more  than  2%  from  the  initial  calibration  standards  of  the 
analysis. 

o  MS/MSD  analysis  must  be  rim  with  every  batch  of  20  samples 
or  less  (10%).  MS/MSD  recoveries  should  meet  U.S.  EPA 
established  control  limits  for  each  compound.  The  following 
six  compounds  are  spiked  into  a  sample  just  prior  to  extraction: 


Recovery  Limits 

Compound 

Water 

Soil 

%  (RPD) 

%  (RPD) 

lindane 

56-123  (15) 

46-127  (50) 

heptachlor 

40-131 (20) 

35-130  (31) 

aldrin 

40-120  (22) 

34-132  (43) 

dieldrin 

52-126  (18) 

31-134  (38) 

endrin 

'  56-121  (21) 

42-139  (45) 

4,4'-DDT 

38-127  (27) 

23-134  (50) 
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o  One  method  blank  must  be  run  with  every  batch  of  20  samples  or 
less  (5%) 

EP  Toxicity  (Pesticides  and  Herbicides) 

o  A  minimum  of  one  blank  is  processed  through  the  entire 
extraction,  preparation,  and  analytical  procedure  for  every  batch 
of  20  samples  or  less. 

o  MS/MSD  is  carried  through  the  entire  leachate  extraction 
procedure.  MS/MSD  recoveries  must  be  run  with  every  batch  of 
20  samples  or  less.  The  following  five  compounds  are  spiked  into 
blank  matrix: 

2,4- D 

2,4,5-TP  (silvex) 

lindane 

endrin 

methoxychlor 

o  Three-point  calibration  curves  are  used  to  establish  linearity  of 
each  analytical  run. 

o  All  compounds  being  quantitated  must  be  on  scale  or  within  the 
range  of  linearity. 

Total  Hydrocarbons  (as  Hexane) 

o  Three  point  calibration  curves  are  used  to  establish  linearity  of 
each  analytical  run. 

o  Continuing  check  standards  are  analyzed  after  every  10 
samples.  Percent  differences  (%D)  cannot  exceed  10%.  If  %D 
exceeds  10%,  all  samples  affected  must  be  rerun. 

Explosives 

o  Analysis  will  be  subcontracted  to  Roy  F.  W  eston. 

o  Three  explosives  will  be  analyzed  by  GC  and  HPLC: 

TNT  -  trinitrotoluene 

DNT  -  dinitrotoluene 

RDX  -  cyclotrimethylene  trinitramine 

INORGANIC  QC  PROCEDURES 

Metals  (As,  Ba,  Cd,  Cu,  Pb,  Hg,  Cr,  Se,  Ag,  and  Zn) 

o  Digestion  of  all  water,  soil,  or  EP  Toxicity  leachate  samples  will 
be  done  using  a  mixture  of  nitric  acid  and  hydrogen  peroxide. 

o  Each  water  sample  will  be  concentrated  ten  times  during  the 
initial  digestion.  A  dried,  pulverized  portion  of  each  soil  sample 
will  be  concentrated  after  digestion  and  filtered  before  analysis. 
EP  Toxicity  leachate  samples  will  be  digested  without  a 
concentration  step. 
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o  All  analyses  are  performed  with  the  instrument  meeting  the 
manufacturer's  sensitivity  requirements. 

o  Quantitation  of  water  and  soil  samples  are  made  from  linear 
regression  curves  of  five  standard  levels  that  are  analyzed 
throughout  the  sample  run.  A  minimum  correlation  of  .9990 
must  be  obtained. 

o  Quantitation  of  EP  Toxicity  leachate  samples  are  made  using  the 
standard  addition  of  three  levels  of  analyte  into  each  sample.  A 
minimum  correlation  of  .9950  must  be  obtained. 

o  One  blank  will  be  analyzed  with  every  batch  of  20  samples  or 
less  (5%)  and  of  similar  matrix  to  monitor  and  correct  for 
background  levels  or  contamination. 

o  At  least  one  sample  from  each  batch  of  10  or  less  (10%)  will  be 
digested  and  analyzed  in  duplicate. 

o  Duplicate  matrix  spikes  (MS/MSD)  will  be  analyzed  with  every 
batch  of  20  samples  or  less  (10%)  to  monitor  method  accuracy 
and  precision.  All  analytes  are  spiked  into  reagent  blank  matrix 
just  prior  to  digestion  at  a  level  that  will  fall  around  the 
midpoint  of  the  standard  curve.  Results  are  compared  with 
control  chart  limits  for  acceptability. 


Cyanide 

o  Subcontracted  to  Spotts,  Stevens  and  McCoy. 

Sulfide 

o  One  blank  is  analyzed  with  every  batch  of  20  samples  or  less 
(5%). 

o  MS/MSD  analysis  must  be  run  with  every  batch  of  20  samples  or 
less  (10%).  Sodium  sulfide  is  spiked  into  blank  media  at  a 
concentration  around  the  midpoint  of  the  standard  curve. 

QUALITY  ASSURANCE  PERFORMANCE  AUDITS 

Quality  Assurance  in  the  laboratory  is  monitored  by  a  combination  of 
external  and  internal  processes.  Site  inspections  are  conducted  by  the 
Clayton  QAC  as  well  as  by  governmental  and  private  contractors  at 

various  frequencies. 

Known  QC  "check"  samples  are  analyzed  quarterly  to  verify  the 
accuracy  of  analytical  procedures  and  to  provide  a  method  of  spotting 
out-of-control  analyses.  These  known  samples  come  from  a  variety  ot 
sources  but  include  "blind"  spikes  sent  by  clients  as  well  as  samples  sent 
as  part  of  interlaboratory  studies.  In  addition,  known  QC  samples  are 
introduced  internally  for  those  analyses  not  covered  by  the  previous  two 
sources. 


Historical  records  of  all  performance  results  are  maintained  to 
determine  analytical  trends  or  bias  and  to  select  target  compounds  to  be 
tested  internally. 

EXTERNAL  AUDITS 

In  ter  laboratory  quality  assurance  programs  offer  the  best  method  of 
ensuring  laboratory  performance.  The  Clayton  laboratory  participates  in 
nine  different  audit  programs,  three  of  which  test  water  analysis. 

The  U.S.  EPA  Performance  Evaluation  Studies  for  Water  Pollution  and 
for  Water  Supply  each  occur  semi-annually.  Clayton  participates  in  all 
four  of  these  studies.  In  addition,  the  U.S.  EPA  conducts  quarterly 
performance  audits  as  part  of  the  Contract  Laboratory  Program  (CLP) 
for  organics  analyses.  Recent  results  of  these  programs  are  included  in 
Appendix  L  The  EPA  also  conducts  semi-annual  laboratory  site  visits  to 
ensure  that  the  high  standard  for  laboratory  practices  is  maintained. 

INTERNAL  AUDITS 

Clayton  maintains  its  own  intralaboratory  performance  audit  program  to 
supplement  the  interlaboratory  program  frequencies.  Quality  control 
samples  of  each  analyte  type  are  submitted  quarterly  for  analysis  - 
target  compounds  for  organic  analyses  are  varied  with  each  audit. 
Samples  are  prepared  by  either  spiking  verified  stock  standards  onto 
(into)  blank  media  or  obtained  from  Clayton's  "bank"  of  QA  samples 
furnished  by  the  U.S.  EPA  Environmental  Monitoring  and  Support 
Laboratory  (EMSL).  Prepared  QC  samples  are  then  submitted  "blind"  as 
client  samples. 


Analytical  Procedures  by  Sample  Matrix  and  Location 


•  Analysis  run  on  individual  samples 

-  Analysis  run  only  if  individual  sample  results  exceed 

10  times  SDWA  limit  or  1/10  proposed  RCRA  limit 

-  Analysis  run  on  composite  of  boring 
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FIGURE  7 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 
Results  of  Analysis  For: 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


Volatile  Compounds  *  Hazardous  Substance  List 


COMPOUND  NAME  CONCENTRATION  <uq/L) 


Acetone  Nq 

■  Benzene  N0 

Bromodichloromethane  NO 

Bromoform  nq 

Bromomethane  NO 

2-Butanone  nq 

Carbon  disulfide  no 

Carbon  tetrachloride  NO 

Chlorobenzene  NO 

Chloroethane  NO 

2-Chloroethylvinyl  ether  NO 

Chloroform  NO 

Chloromethane  NO 

Oibromoehloromethane  NO 

1 . 1- Oichloroethane  NO 

1 .2- Dichloroethane  NO 

1 . 1- Oichloroethene  NO 

trans-l ,2-Qichloroethene  NO 

1 .2- 0ichloropropane  NO 

cis-l ,3-0ichloropropene  NO 

trans-l ,3-Oichloropropene  NO 

Ethyl  benzene  NO 

2-HeAanone  NO 

Methylene  chloride  NO 

4-Methyi-2-pentanone  NO 

Styrene  NO 

1 . 1 . 2 . 2- Tetrachloroethane  NO 

Tetrachloroethene  NO 

Toluene  NO 

1 ,  l ,  1-Trichloroethane  NO 

1 . 1 .2- Trichloroethane  NO 

Trichloroethene  NO 

Vinyl  acetate  NO 

Vinyl  chloride  NO 

Xylenes  (total)  NO 


LOO  ( uq/L  > 

90 

5 

5 

5 

10 

40 

10 

S 
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10 

10 

S 

10 

5 

5 

S 

5 
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10 
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10 

10 

10 

5 

S 

S 

5 

5 

5 

5 

10 

10 
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LOO  ■  Limit  of  Detection 


NO  -  Not  Oetected  at  LOO 


LOD  (uq/Kq 
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Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No.: 
Lab  No.: 
File  No. : 
Sample  Id.: 


Base  Neutral  Compounds  -  Hazardous 

Substances  List 

C0MP0UN0  NAME 

CONCENTRATION  (ug/L) 

LOO  (ug/L) 

Acenaphthene 

NO 

10 

Acenaphthylene 

NO 

10 

Anthracene 

NO  * 

lo 

Benzo( a  )anthracene 

NO 

10 

Benzo( b  )  f luoranthene 

NO 

10 

8enzo( k  )  f luorant hene 

NO 

10 

8enzo( a  >pyrene 

NO 

10 

Benzo<ghi  )peryl«ne 

NO 

10 

Benzyl  alcohol 

NO 

10 

Benzyl  butyl  phthalate 

NO 

10 

Bis< 2-chloroethyl )ether 

NO 

10 

Bis( 2-chloroethoxy  )«e thane 

NO 

10 

Bis( 2-chioroisopropyi )ather 

NO 

10 

Bis( 2-ethylhaxy 1  )phthalata 

NO 

20 

4-8ronophenyl  phenyl  ether 

NO 

10 

4-Chloroanil  me 

NO 

10 

2-Chloronaphthalene 

NO 

10 

4-Chlorophenyl  phenyl  ether 

NO 

10 

Chrysene 

NO 

10 

□  ibenzo( a, h  )anthracenc 

NO 

10 

Dibenzofuran 

NO 

10 

C i -n-butyl phthalate 

NO 

10 

1 , 2-Qichlorobenzene 

NO 

10 

1 ,3-Qichlorobenzene 

NO 

10 

1  .A-Oi chlorobenzene 

NO 

10 

3,3'-0ichlorobenzidine 

NO 

20 

Diethyl  phthalate 

NO 

10 

Dimethyl  phthalate 

NO 

10 

2 , 4-0 i nit ro toluene 

NO 

10 

2 ,5-0mi  tro  toluene 

NO 

10 

LOO  -  Limit  of  Oetection 

NO  -  Not  Oetected  at  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 
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FIGURE  9 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  for: 

Project  No.: 
Lab  No.: 
File  No. : 
Sample  Id.: 


Acid  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 

CONCENTRATION  (ug/L) 

LOO  (ug/L) 

Benzoic  acid 

NO 

50 

A-Chloro-3-methyl phenol 

NO 

10 

2-Chlorophenol 

NO 

10 

2,4-Qichlorophenol 

NO 

10 

2, 4-0 1 methyl phenol 

NO 

10 

2 ,4-0  mi  trophenol 

NO 

50 

2-Methyl -4 , S-dini trophenol 

NO 

50 

2-Methylphenol 

NO 

10 

4-Methylphenol 

NO 

10 

2-Ni trophenol 

NO 

10 

A-Nitrophenol 

NO 

50 

Pentachlorophenol 

NO 

50 

Phenol 

NO 

10 

2 ,4 ,5-Trichlorophenol 

NO 

50 

2 , 4 , S-Trichlorophenol 

NO 

10 

LOO  -  Limit  of  Detection 


NO  *  Not  Oetected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


FIGURE  10 


CLAYTON  ENVIRONMENTAL  CONSULTANTS.  INC. 
Analytical  Laboratory  Raport 


Client  Nane: 
Project  No: 
Lab  No: 
Sample  Description: 


Priority  Pollutants 
Pest icides/PCB’S 


Compounds 


alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC  < Lindane) 

Heptachlor 

Aldrin 

Heptachlor  Epoxide 
Endosulfan  I 
Oleldrin 
4,4’-0DE 
Endr in 

Endosulfan  II 
4,4’ -000 

Endosulfan  Sulfate 

4. 4 ’-DOT 

Endrin  Ketone 

Pethoxychlor 

Technical  Chlordane 

Toxaphene 

A-I01B 

A-1ZZ1 

A- 1 232 

A-I242 

A- 1 248 

A-1254 

A-12S0 


CONCENTRATION 

LOO 

LOO 

(ug/L) 

( ug/L ) 

( ug/Kg 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.05 

8. 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.10 

20 

N.O. 

0.50 

80 

N.O. 

0.50 

80 

N.O. 

1  .00 

200 

N.O. 

0.50 

80 

N.O. 

0.50 

80 

N.O. 

0.50 

30 

N.O. 

0.50 

80 

N.O. 

0.50 

80 

N.O. 

1  .00 

200 

N.O. 

1 .00 

200 

LOO  ■  Limit  of  Detection. 

NO-  Not  Oetected  at  LOO 

METHOD:  Anlysis  performed  by  gas  chromatography/ 
electron  capture  detector  (6C/EC0) 


APPENDIX  I 


CONTRACT  LABORATORY  PROGRAM 

ORGANIC  PERFORMANCE  EVALUATION  STUDIES 


(%)  3*03S  NV3N 


QUARTER  /  FISCAL  YEAR 

CLP  AVE  SCORE  +  MEAN  -  IS  O  MEAN 


PERFORMANCE  EVALUATION  REPORT 
WATER  POLLUTION  STUDY  NUMBER  WP016 


DATE:  06/03/8  t 


LABORATORY:  NI033  _ ___ 

SAMPLE  report  true  acceptance  warning  performance 

PARAMETERS  'NUMBER  VALUE  VALUE*  LIMITS  LIMITS  EVALUATION 


TRACE  METALS  IN  MICROCRAMS  PER  LITERS 


ALUMINUM 

• 

1 

2 

1920 

672 

2129 

700 

1780.-2430. 
557.-  850. 

1860.-2350. 
594.-  813. 

ACCEPTABLE 

ACCEPTABLE 

ARSENIC 

• 

1 

2 

300 

IBS 

342 

191 

244.-  419. 
131.-  244. 

266.-  397. 
145.-  230. 

ACCEPTABLE 

acceptable 

*  BERYLLIUM 

- 

1 

2 

239 

622 

291 
'  661 

246.-  326. 
564.-  749. 

256. &  316. 
588.-  725. 

NOT  ACCEPTABLE 

acceptable 

CADMIUM 

- 

1 

2 

328 

129 

30T 

119.3 

269.-  348. 
105.-  134. 

279.-  338. 
108.-  131. 

ACCEPTABLE 

ACCEPTABLE 

COBALT 

1 

2 

915 

196 

953 

210 

783.-1090. 
176.-  244. 

822.-1050. 
184.-  235. 

ACCEPTABLE 

ACCEPTABLE 

r  CHROMIUM 

— 

1 

2 

271 

715 

'  274 
686 

213.-  331. 
534.-  826. 

Z27.«*  316. 
571.-  790. 

ACCEPTABLE 

ACCEPTABLE 

COPPER 

r 

1 

2 

3B6 

790 

380 

749 

332.-  422. 
657.-  830. 

344.-  411. 
679.-  809. 

ACCEPTABLE 

ACCEPTABLE 

IRON 

1 

2 

1280 

630 

1311 
*  633 

1120. -1480. 
538.-  722. 

1170.-1440. 
561.-  699. 

ACCEPTABLE 

ACCEPTABLE 

MERCURY 

* 

1 

2 

45.4 

7.10 

50.0 

15.0 

34.4-  65.9 
10.1-  20.7 

38.3-  61.9 

11.4-  19.4 

ACCEPTABLE 
NOT  ACCEPTABLE 

MANGANESE 

* 

1 

2 

510 

155 

510 

150 

448.-  564. 
129.-  169. 

463.-  550. 
134. •>  164. 

acceptable 

acceptable 

NICKEL 

• 

• 

1 

2 

570 

1440 

532 
-  9ir 

460.-  605. 
791.-1030. 

<79.-  587. 
821.s1000. 

ACCEPTABLE 
NOT  ACCEPTABLE 

■  LSAO 

s 

1 

2 

116 

830 

118.0 

851 

89.0-  146. 
706.-  964. 

96.1-  139. 
740.-  949. 

acceptable 

acceptable 

BASED  UPON  TMEORETICAL  CALCULATIONS,  OR  A  REFERENCE  VALUE  WHEN  NECESSARY. 


PACE  1 


PERFORMANCE  EVALUATION  REPORT 
WATER  POLLUTION  STUOT  NUMBER  WP016 


OATES  06/03/8 A 


laboratort:  M1033 

PARAMETERS 


SAMPLE 

NUMBER 


REPORT  TRUE  ACCEPTANCE  WARNING 

VALUE  VALUE*  LIMITS  LIMITS 


PERFORMANCE 

EVALUATION 


MINERALS  IN  'MILLIGRAMS  PER  LITERf  (EXCEPT  AS  NOTED) 


TOS  AT  1B0  C 


1 

2 


342 

88.9 


330 

70.0 


TOTAL  HARONESS 

1 

169 

168 

CAS  CAC03) 

2 

25.2 

'26.1 

•  CALCIUM 

1 

35.7 

36.0 

2  ' 

9.30 

9.80 

"MAGNESIUM 

- 

1 

19.5 

19.0 

2 

0.479 

0.400 

SOOIUM 

1- 

1 

24.5 

25.1 

2 

10.2 

9.90 

'  POTASSIUM 

• 

1 

26.0 

25.0 

... 

2 

8.95 

-8.00 

f  TOTAL  ALK ALINITT 

1 

23.0 

26.8 

* (AS  CAC03) 

2 

12.6 

12.8 

CHLORIDE 

1 

121 

119 

f 

2 

18.6 

18.5 

' FLUORIDE 

— 

1 

1.16 

"1.30 

• 

2 

0.23 

0.397 

sulfate 

1 

57.1 

55.0 

2 

22.2 

18.0 

PCB* S  IN  MICROGRAMS  PER  LITERS 
PC8-AR0CL0R  1232  1  4.39  4.91 


234.-  418. 
39.2-  106. 

257.-  395. 
47.5-  97.4 

ACCEPTABLE 

acceptable 

153.-  180. 
21.9-  30.1 

157.-  177. 
22.9-  29.0 

ACCEPTABLE 

ACCEPTABLE 

31.0-  40.4 
8.20-  11.3 

32.1-39.2 
’8*59—  10.9 

ACCEPTABLE 

ACCEPTABLE 

15.8-  21.8 
.289-  .497 

16.5-  21.0 
.315-  .471 

acceptable 

CHECK  FOR' ERROR 

21.9-  28.7 
8.29-  11.5 

22.7-  27.8 
8.69-  11.1 

ACCEPTABLE 

ACCEPTABLE 

20.0-  28.7 
6.34-  9.39 

21.1- ’27.6 
6.72-  9.00 

ACCEPTABLE 

ACCEPTABLE 

21.8-  29.4 
8.51-  16.0 

22.8-  28.5 
9.44-  15.1 

ACCEPTABLE 

ACCEPTABLE 

109.-  128. 
15.4-  21.5 

111.-  126. 
16.1-  20.8 

ACCEPTABLE 

ACCEPTABLE 

1.08-  1.49 
.319-  .489 

1.13-  1.44 
•341-’ .468 

NOT 

ACCEPTABLE 

ACCEPTABLE 

43.7-  65.3 
13.9-  21.6 

46.4-  62.6 
14.9-  20.6 

NOT 

ACCEPTABLE 

ACCEPTABLE 

2.23-  6.43 

2.77-  5.90 

ACCEPTABLE 

BASEO  UPON  THEORETICAL  CALCINATIONS*  OR  A  REFERENCE  VALUE  WHEN  NECESSART. 

PACE  3 


J 


PERFORMANCE  EVALUATION  REPORT  OATS:  06/03/8 i 

WATER  POLLUTION  STUOT  NUMBER  WP016 


LABORATORY:  MI033 


SAMPLE  REPORT  TRUE  ACCEPTANCE  WARNIN6  PERFORMANCE 

PARAMETERS  NUMBER  VALUE  VALUE*  LIMITS  LIMITS  EVALUATION 


VOLATILE  HACOCARBONS  IN  HICR06RAKS  PER  LITERS 


CHLOROFORM 

1 

6.62 

6.06 

3.27-  8.55 

3.95-  7.87 

acceptable 

2 

86.3 

86.5 

57.1-  118. 

63.8-  103. 

ACCEPTABLE 

1*1*1  trichloroethaive 

1 

16.0 

16.8 

10.2-  20.7 

11.5-19.6 

ACCEPTABLE 

' 

2 

69.9 

66.3 

28.0-  62.5 

32.3-  58.2 

ACCEPTABLE 

-  TRICHLOROETHENE 

1 

21.8 

22.3 

16.0-  30.0 

16.0-  27.9 

ACCEPTABLE 

At  * 

2 

105 

100.7 

58.8-  137. 

*8.5^  127. 

ACCEPTABLE 

’  CARBQNTETRACHLORIOE  ■ 

1 

20.1 

18.5 

11.1-  26.0 

13.0-  26.1 

ACCEPTABLE 

r 

2 

62. T 

*52. f 

33.0-  76.2 

38.6-  70.8 

ACCEPTABLE 

tetrachloroethene 

1 

1T.8 

16.9 

10.6-  22.5 

IT2.1-  21.0 

ACCEPTABLE 

L 

2 

86.6 

86.7 

51.3-  109. 

58.5-  102. 

acceptable 

-  BROMOOICHLOROMETHANE" 

1 

16.1 

*  15.6 

10.8-  21.2 

17.1-  19.8 

ACCEPTABLE 

2 

73.8 

"65.7 

66.6-  92.9 

50. 5—  86.8 

ACCEPTABLE 

OIBROMOCHLOR ON ETHANE' 

1 

20.0 

19.1 

11.5-  28.9 

13.7-  26.7 

ACCEPTABLE 

2 

106 

95.6 

66.7-  162. 

76.6-  132. 

ACCEPTABLE 

BROMOFORM 

1 

50.3 

50.6 

28.1-  75.1 

36.0-  69.2 

ACCEPTABLE 

2 

32.0 

30.6 

16.5-  69.0 

18.8-  66.7 

ACCEPTABLE 

-  METHYLENE  CHLORIDE  r 

1 

12.8 

20.5 

10.8-  30.0 

13. 2- ’27. 6 

CHECK  FOR  "ERROR 

2 

67.2 

63.8 

30.6-  93.0 

38.6-  85.2 

ACCEPTABLE 

CHLOROBENZENE 

1 

29.8 

29.6 

20.2-  38.1 

22.5-  35.8 

ACCEPTABLE 

* 

2 

68.3 

67.8 

66.1-  91.6 

51.8-  85.9 

ACCEPTABLE 

VOLATILE  AROMATICS 

IN  MICROGRAMS  PER  LITER: 

• 

BENZENE 

1 

86.2 

83.0 

66.5-  119. 

55.6-  110. 

ACCEPTABLE 

2 

32.9 

"25.9 

17.3-  36.7 

19.5-  32.6 

CHECK  FOR'TRR  OR 

*  BASED  UPON  THEORETICAL  CALCULATIONS*  OR  A  REFERENCE  VALUE  WHEN  NECESSARY. 


0  AGE  1 


PERFORMANCE  EVALUATION  REPORT  OAT£:  07/11/34 

WATER  SUPPLY  STUDY  NUMBER  WS018 


LABORATORY  MI033 


ANALYTES 

sample 

NUMBER 

REPORTED 

VALUE 

TRUE 

VALUE* 

ACCEPTANCE 

LIMITS 

PERFORMANCE 

EVALUATIONS 

ALL  VALUES 

IN  MICROGRAMS  PER 

LITER  CEXCE®T  AS  NOTED) 

1 # 2DI 3R OHO 3CHLORO PROP ANSI 

2 

0.S6 

1.30 

3.40 

11.3 

.318-  6.03 
3.35-  16.3 

acceptable 

NOT  ACCEPTABLE 

1,2  0I3R0MCETHANE 

1 

2 

1.2 

2.96 

1.73 

6.93 

1.01-  2.35 
4.06-  9.13 

ACCEPTABLE 

NOT  ACCEPTABLE 

TOLUENE 

3 

4 

2.12 

10.7 

1.66 
11.  f 

1.18-  2.38 
8.71-  14.9 

ACCEPTABLE 

ACCEPTABLE 

ethylbenzene 

3 

4 

1.09 

5.56 

1.26 

6.29 

.698-  1.95 
4.35-  8.52 

ACCEPTABLE 

ACCEPTABLE 

CML3R335NZ5N5 

3 

4 

1.14 
7. 70 

1.  3? 
3.58 

.614-  1.90 
5.66-  11.8 

ACCEPTABLE 

ACCEPTABLE 

STT9;N£ 

3 

4 

2.18 

10.5 

2.43 

12.2 

1.33-  2.89 
9.19-  14.8 

ACCEPTABLE 

ACCEPTABLE 

1*  2  0ICHLC3ENZENE 

3 

4 

1.33 

6.76 

1.77 

7.53 

1.09-  2.42 
5.30-  9.68 

ACCEPTABLE 

ACCEPTABLE 

TOTAL  FILTERABLE  RESI0US1 
CHILLI  GRAMS  PER  LITER) 

228 

#* 

24? 

147.-  433. 

ACCEPTABLE 

CALCIUM 

C MG.  CACC3/L) 

l 

1 16 

124 

109.-  136. 

ACCEPTABLE 

PH-UNITS 

1 

9.01 

9.04 

8.74-  9.35 

ACCEPTABLE 

ALKALINITY 

CMG.  CACG3/L) 

1 

38.0 

** 

36.9 

33.9-  42.8 

acceptable 

SODIUM 

1 

18.5 

16.9 

15.0-  19.1 

ACCEPTABLE 

(MILLIGRAMS  PER  LITER) 

'  *  BAS EO  UPON  THEORETICAL  CALCULATIONS#  0»  A  REFERENCE  VALUE  WHEN  NECESSARY. 

**  SIGNIFICANT  GENERAL  METHOO  BIAS  IS  ANTICIPATED  FOR  THIS  RESULT. 
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CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  3604. 1  - !  9 
Lab  No. :  499909 

File  No.:  85502 
Sample  Id.:  83-2FT. 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 

Substance  List 

CONCENTRATION  (ug/Kg) 

LOO  ( ug/Kg > 

Acetone 

NO 

1  00 

Benzene 

NO 

g 

Bromodichioromet hane 

NO 

E 

Bromof orm 

NO 

5 

Bromomethane 

NO 

\  d 

2-Butanone 

NO 

50 

Carbon  disulfide 

NO 

10 

Carbon  tetrachlor ide 

NO 

6 

Chlorobenzene 

NO 

5 

Chloroethane 

NO 

10 

2-Chloroet hy l vinyl  at  her 

NO 

10 

Chlqrof orm 

NO 

6 

Chloromethane 

NO 

10 

D ibromochl or ome thane 

NO 

6 

1  , 1 -Oichloroethane 

NO 

5 

!  ,2-0ichloroethane 

NO 

5 

1  , 1 “Oichloroethane 

NO 

5 

trans-l  ,2-0ichloroethene 

NO 

5 

1  ,2-0ichloropropane 

NO 

10 

cis-1  ,3-0ichloropropene 

NO 

S 

trans-l  ,3-0ichloropropene 

NO 

6 

Ethyl  benzene 

NO 

S 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Methy 1-2 -pent anone 

NO 

10 

Styrene 

NO 

6 

1  ,1  ,2  ,2-Tetrachloroethane 

NO 

6 

Tetracnloroethene 

NO 

S 

Toluene 

NO 

5 

1  ,1  , 1 -Tnchloroethane 

NO 

S 

l  ,1  ,2-Trichioroethane 

NO 

5 

Tr ichloroethene 

NO 

S 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  (total) 

NO 

5 

LOO  ■  Lint  of  Oetection  NO  *  Not  Oetected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  20X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 

Project  No.:  35041-19 
Lab  No.:  499909 
File  No.:  B5502 
Sample  Id.:  B3-2FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
VglaUlft  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


l-propanol 


10.39 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  8ARNAR0 ,  INC. 

Project  No.:  3604 1-13 
Lab  No.:  499910 
File  No.:  BS503 
Sample  Id.:  B3-5FT. 


Volatile  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Dibromochloromet hane 
I  .  1 -Dichioroethane 
1  ,2-Oichloroethane 
I  ,  I -Oichloroethene 
trans-l  ,2-Oichloroethene 
l  ,2-Dichloropropane 
cis-l  ,3-0ichloropropene 
trans-l  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

!  ,1  ,2  ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

t  , !  ,  I -Tr ichioroethane 
I  ,1  ,2-Tr ichioroethane 
Tr ichioroethane 
Vinyl  acetate. 

Vinyl  chloride 
Xylenes  ( total  ) 


CONCENTRATION  (uq/Kq) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO  ■ 

NO 

NO 

NO 

NO 

NO 

NO 


LOO  (uq/Kq) 
109 
7 
7 
7 
10 
30 
10 
7 
7 
10 
10 
7 
10 
7 
7 
7 
7 
7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


LOO  »  Limit  of  Detection  NO  »  Not  Oetected  at  or  above  LOO 


uq/Kq  -  Results  calculated  on  dry  weight  basis.  Moisture  -  2SX 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 

Project  No. :  3S041-19 

Lab  No.*-  499910 

File  No.:  B5503 
Sample  Id.:  B3-5FT. 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  (ug/Kg) 

VqlaU  Id  fraction 


1-propanol 


10.34 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fop:  CUMMINS  AND  BARNARO ,  INC. 


Project  No. 
Lab  No. 
File  No. 
Samole  Id.: 


36041-19 
4999! ! 
85504 
BT-I APT 


COMPOUND  NAME 
Acetone 
Benzene 

Bronodichloronet  hane 

Bronoforn 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Qibromochloromet hane 
!  ,  I -Dichloroethane 
I ,2-Oichloroethane 
I  ,  1 “Dichloroethane 
trans-I ,2-Qichloroethene 
! ,2-Oichloropropane 
cis~l ,3-Dichloropropene 
trans-1 ,3“0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

!  ,!  ,2  ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

I  ,1  , 1 -Trichioroethane 
I  ,1  ,2-Trichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  <ug/Kg> 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 

200 

9 

9 

9 

20 

70 

20 

9 

8 

20 

20 

8 

20 

8 

8 

8 

8 

8 

20 

8 

8 

8 

20 

20 

20 

8 

3 

8 

8 

8 

8 

3 

20 

20 

8 


LOO  -  Limit  of  Oetect ion  NO  ■  Not  Oetected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  4IX 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  3S041-19 
Lab  No.:  499908 
File  No.:  B5501 
Sample  Id.:  B3-SURFACE 


Tentatively  Identified  Compounds 


„„  „„  ESTIMATED 

C0MP0UN0  NAME  RT  (min)  CONCENTRATION  (ug/Kg) 

VqjfltLLfi  fraet ion 


unknown  compound 
1-propanol 


8.14  10 

10.37  10 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 


Project  No. : 
Lab  No . : 
File  No. : 
Sample  Id.: 


3S041-I9 

493308 

BS501 

83-SURFACE 


Volatile  Compounds  -  Hazardous 

Substance  List 

C0MP0UN0  NAME 

CQNCENTR/ 

Acetone 

NO 

Benzene 

NO 

Sromodichloromethane 

NO 

Bromoform 

NO 

Bromomethane 

NO 

2-Butanone 

NO 

Carbon  disulfide 

NO 

Carbon  tetrachloride 

NO 

Chlorobenzene 

NO 

Chloroethane 

NO 

2-Chloroethy Ivinyl  ether 

NO 

Chloroform 

NO 

Chloromethane 

NO 

Dibromochloromethane 

NO 

1  , 1 -Oichloroethane 

NO 

1  ,2-0ichloroethane 

NO 

1  , 1 -Oichloroethane 

NO 

trans-1  ,2-0ichloroet hene 

NO 

1  ,2-Oichloropropana 

NO 

c  1 3  —  1  ,3-0ichloropropene 

NO 

trans-!  ,3-Dichloropropene 

NO 

EthyL  benzene 

NO 

2-Hexanone 

NO 

Methylene  chloride 

SI 

4-Methy 1-2-pentanone 

NO 

Styrene 

NO 

1  ,1  ,2  , 2-Te trach 1 oroet hana 

NO 

Tetrachloroet hene 

NO 

Toluene 

NO 

1  ,1  , 1 -Tr ichloroethane 

NO 

1  ,1  ,2-Tr ichloroethane 

NO 

Tricnloroethana 

NO 

Vinyl  acetate 

NO 

Vinyl  cnloride 

NO 

Xylenes  (total) 

NO 

<  ug/Kg ) 


LOD  < ug/Kg) 

100 

5 

6 

5 

10 

S0 

10 

s 

s 

10 

10 

6 

10 

6 

S 

5 

6 
6 

10 

5 

6 
6 

10 

10 

10 

6 

6 

6 

5 

5 

6 

5 

10 

10 

6 


LOO  ■  Lieut  of  Detection 


NO  »  Not  Oetected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  1 3X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYT&N  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For «  CUMMINS  ANO  8ARNAR0,  INC. 


Project  No.  s  3604.1-19 
Lab  No.:  499907 
File  No.:  65500 
Sample  Id.:  82-10FT. 


Tentatively  Identified  Compounds 


ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  <ug/Kg> 

Vola*  i  la  ffdSUftfl 


1-propanol 


10.30  . 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0 ,  INC. 

Project  No.:  36041-19 
Lab  No.:  49990? 

File  No. :  85500 

Sample  Id.:  82-I0FT. 


Volatile 

Compounds 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromo  f orm 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylvmyl  ether 
Chloroform 
Chloromethane 
0 i bromoc hi orome thane 

•  ,  I ~Oichloroethane 
I  .2-0ichloroethane 
1  , 1 -Oichloroethene 
trans-l  ,2-0ichloroethene 
I  ,2-Dichloropropane 
cis-I  ,3-0ichloropropane 
trans-f  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

*  ■- i2~Tetrachloroethane 
Tetracnloroethene 
Toluene 

1,1,1  -Tnchloroethane 
l  ,1  ,2-Tnchloroethane 
Tricnloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


Hazardous  Substance  List 

CONCENTRATION  (ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (uq/Kq) 
100 
7 
7 
7 
10 
69 
10 
7 
7 
10 
10 
7 

10 
7 
7 
7 
7 
7 
10 
7 
7 
7 

10 
10 
10 
7 
7 
7 
7 
7 
7 
7 

10 
10 
7 


LOO 


Limit  of  Oetection 


NO 


■  Not  Oetected  at  or  above  LOO 


uq/Kq  -  Results  calculated  on  dry  weiQht  basis.  Moisture  -  29X 
alysis  performed  by  gas  chronatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  SARNARO,  INC. 

Project  No.:  36041-19 
Lab  No.:  499906 
File  No.:  B5499 
Sample  Id.:  B2-5FT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
V.gla.t.Ll.S  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  <ug/Kg) 


l-Bropanol 


10.30 


30 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNARD ,  INC. 

Projact  No.:  3S04I-I9 
Lab  No.:  499906 
File  No, :  85499 

Sample  Id.:  B2-5FT. 


™p'„i°n"°LU"dS  *  Ll.t 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

8romo  form 

Sromomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chioroethane 

2-Chioroethylvinyi  ether 
Chloroform 
Chloromethane 
Dibromochioromethane 

•  .  1 -Oichloroethane 

•  ,2 -Oichloroethane 
I  .  1 “Oichloroethene 
trana-l  ,2-0ichloroethene 
I  .2-0ichloropropane 

.3— Oichloropropene 
trans-1  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Met hy 1-2 -pent anone 
Styrene 

1  •' .2 ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

'  J  .  1  -Trichloroethane 
'  ,1  .2-Trtchloroethane 
Trtchloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  ( ug/Kg ) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 

f00 

8 

8 

8 

20 

60 

20 

8 

8 

20 

20 

8 

20 

8 

8 

8 

8 

8 

20 

8 

3 

8 

20 

20 

20 

8 

3 

9 

8 

8 

3 

8 

20 

20 

8 


LOO 


Lint  of  Oetect ion 


NO  -  Not  Oetected  at  or  above  LOO 


“9/K9  ‘  R"ulta  e*leuU‘**  «  ory  u.ight  baaia.  „,mur.  .  37I 
ysia  performed  by  g.e  chrdmatbgraphy/i,aaa  aoactromatry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  Id. 


36041-19 

499911 

S5504 

B3-10FT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
VsUUls  frfls.Ugn 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/Kq) 


1-propanol 


10.31 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  Fop:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  3S041-I9 
Lab  No. :  499912 

File  No.:  BS505 
Sample  Id.:  B4-SURFACE 


Volat lie  Compounds  -  Hazardous 

Substance  List 

C0MP0UN0  NAME 

CONCENTRATION 

< ug/Kg) 

LOO  < ug/Kg) 

Acetone 

Benzene 

NO 

NO 

109 

7 

8romodichloromethane 

NO 

7 

8romoform 

NO 

7 

Bronomethane 

NO 

10 

2-Butanone 

NO 

sa 

Carbon  diauifide 

NO 

10 

Carbon  tetrachlor ide 

NO 

7 

Chlorobenzene 

NO 

7 

Chloroethane 

NO 

10 

2-Chloroet hy 1 vinyl  ether 

NO 

10 

Chlorof orm 

NO 

7 

Chioronet hane 

NO 

10 

Oibromochloromethane 

NO 

7 

1  ,  l-Qichloroethane 

NO 

7 

1  ,2-0ichloroethane 

NO 

7 

1  ,1-0ichloroethene 

NO 

7 

trans-l  ,2-Qichloroethene 

NO 

7 

1  ,2-Qichioropropane 

NO 

10 

cis-J  ,3-0ichloropropene 

NO 

7 

trans-l  ,3-Qichloropropene 

NO 

7 

Ethyl  benzene 

NO 

7 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Methy 1 -2-pen tanone 

NO 

10 

Styrene 

NO 

7 

1  ,1  ,2  ,2-Tetrachloroethane 

NO 

7 

Tetrachloroethene 

NO 

7 

Toluene 

NO 

7 

1  , !  ,  1 -Tr ichloroethane 

NO 

7 

1  ,1  ,2-Tr ichloroethane 

NO 

7 

Tr ichloroethene 

NO 

7 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  <  total  ) 

NO 

7 

LOO  *  Limit  of  Oetection 

NO  ■  Not  Detected  at 

or  above  LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  2SX 
Analysis  performed  by  gas  chromatograohy/mass  spectrometry  <6C/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No. :  360*1-19 

Lab  No.:  499912 
File  No.:  BS50S 
Sample  Id.:  84-SURFACE 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
V.Qlat  1  is  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


1-propanoi 


10.32 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  <GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 


Project  No.:  36041 -1 9 
Lab  No. :  499913 

File  No.:  BSS0S 
Sample  Id.:  B4-2FT. 


Volatile  Compounds  -  Hazardous 
COMPOUNO  NAME 
Acetone 
Benzene 

Bromodi chi orome thane 
Bromoform 
Bromomethane 
2-8utanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 
2-Chloroethylvmyl  ether 
Chlorof orm 
Chloromethane 
Dibronoc hi orone thane 
1  , 1 -Oichioroethane 
1  ,2-0ichloroethane 
1  , 1 “Oichioroethane 
trans-l  ,2-0ichloroethene 
1  ,2-Dichloropropane 
cis-l  ,3-0ichioropropene 
trans-l  ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyi-2-pentanone 
Styrene 

1  ,1  ,2  ,2-Tetrachioroethane 

Tetrachloroethene 

Toluene 

1  ,t  ,  I -Tr ichloroethane 
I  ,1  ,2-Tr ichloroethane 
Tr ichioroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


Substance  List 

CONCENTRATION 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

18 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 


uq/Kq)  LOO  Cuq/Kq) 

100 

7 

7 

7  ■ 

10 

59 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Detected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  24X 
Analysis  performed  by  gas  chronatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For-.  CUMMINS  AND  BARNARO,  INC. 

Project  No.!  36041-19 
Lab  No.:  499913 
File  No.:  BS506 
Sample  Id.:  84-2FT. 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 

RT  (min) 

ESTIMATED 

CONCENTRATION  (ug/Kg) 

Volatile  fraction 

1-propanol 

10.39 

10 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. : 
Lab  No. : 
Fi la  No . : 
Sample  Id. : 


36041-1 9 
4999 1 4 
B5507 
B4-SFT. 


Volatile  Compounds  - 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichlorome thane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Dibromochloromathane 
1  , 1 -Oichioroethane 
1  ,2-Oichloroethane 
I  ,  1 -Dichloroethene 
trans-l  ,2-0ichloroethene 
1  ,2-0ichloropropane 
cis-1  ,3-Oicnloropropene 
trans— I ,3-0ichioropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

•  ,1  .2 ,2-Tetrachloroethane 
Tetracnlaroethene 
To luene 

I  ,1  , 1 -Trichloroethane 
1  , 1  .2-Tr i chloroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  <  total  ) 


Substance  List 

CONCENTRATION  < ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 
100 
7 
7 
7 

10 

50 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


LOO  -  Limit  of  Oetection 


NO 


Not  Oetected  at  or  above  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  2SX 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Anelysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  3S041-19 
Lab  No.:  499914 
File  No.:  BS507 
Sample  Id.:  84-5FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
MfllaUlfl  fraction 


ESTIMATED 

RT  (mm)  CONCENTRATION  <Ug/Kg) 


1-propanol 


10.33 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO ,  INC 

Project  No.  :  3504. t - ! 3 

Lab  No.:  4393 1 5 
File  No.:  B5508 
Sample  id. :  B4-I0FT. 


Volatile  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

8romomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Oibromochloromethane 
I , 1 “Oichloroet hane 
1 ,2-Qichloroethane 
I , I “Oichloroethene 
trans-1 ,2-0ichloroethene 
1  ,2-Qichloropropane 
cis-l ,3-0ichloropropene 
trana-l  ,3-Oichioropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Met hy 1-2 -pent anone 
Styrene 

I  ,1  .2  ,2-Tetrachloroethane 
Tetrach loroethene 
Toluene 

>  ,1  ,  l -Tr ichloroethane 
I  ,1  ,2-Tr ichloroethane 
Triehloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  ( total  ) 


CONCENTRATION  <uq/K9) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  (ug/Kg) 

100 

7 

7  ■ 

7 

10 

60 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


Limit  of  Oetecti: 


Not  Oetected  at  or  above  LOO 


uq/Kq  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  28X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 


Project  No. :  3G041-19 

Lab  No.:  499915 
File  No. :  B5508 

Sample  Id.:  B4-10FT. 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
VglflUlC  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


1-propanol 


10.31 


20 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARQ,  INC 


Project  No.:  36041-19 
Lab  No.:  500832 
File  No. :  85465 

Sample  No. :  MVl-HSl 


Volatile  Compounds  -  Hazardous  Substance  List' 


COMPOUNO  NAME 
Acetone 
Benzene 

8romodichlorome thane 

Bromoform 
Bromomethane 
2-8utanone 
Carbon  disulfide' 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylviny 1  ether 
Chloroform 
Chloromethane 
D i br omoch 1 or ome thane 

1 . 1- Oi chloroethane 
1 « 2-0 i chloroethane 
1 ,  1-Oichloroethene 
trans-l ,2-Oichloroethene 

1 .2- Dichioropropane 

c  13,”1  >  3-0ichloropropene 
trans-l .3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyi-2-pentanone 
S tyrene 

1.1.2. 2- Tetrachloroethane 

Tetracnioroethene 

Toluene 

1  •  1 >  l”Trichloroethane 

1 . 1 .2- Trichloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 

LOO  •  Limit  of  Detection 


CONCENTRATION  (uq/L) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  •  Not  Oetected  at  LOO 


LOO  ( uq/L  ) 

90 

5 

5 

5 

10 

40 

10 

■  5 
5 
10 
10 
5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 


Analysis  performed  by 


gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No.:  38041-19 
Lab  No.:  500832 
File  No.:  B5465 
Sample  Id.:  MU1-HSL 


C0MP0UN0  NAME 
Ufllflt lift  fract Ion 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/L) 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 


Project  No. :  35041-19 

Lab  No.;  500831 
Fi ie  No. :  B5463 

Sample  No.:  MW2-HSL 


Volatile  Compounds  -  Hazardous  Substance  List' 


COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromof orm 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachlor ide 
Chlorobenzene 
Chloroethane 

2-Chloroethyl vinyl  ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
1 i 1-Oichloroethane 
1 .2-0ichloroethane 

1 1 1- Oichloroethene 
trans-1 ,2-Qlchloroethene 

1 1 2- 0ichloropropane 

c  i  s  _ 1 , 3-D ichloropropene 
trans-1 ,3-Oichloropropene 
Ethyl  benzene 
Z-Hexanone 
Methylene  chloride 
4-Methy 1-2 -pent anone 
Styrene 

1 , 1 . - ,  2-Tetrachl or oe thane 

Tetrachloroethene 

Toluene 

1.1. 1- Tr ichloroethane. 

1.1.2- Trichloroethane 
Tr  i  chi or oe there 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 

LOO  •  Limit  of  Detection 


CONCENTRATION  (uq/L) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  ■  Not  Oetected  at  LOO 


LOO  (ug/L> 

90 

5 

S 

5 

10 

40 

10 

5 

S 

10 

10 

5 

10 

5 

5 

5 

S 

5 

10 

5 

S 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 


Analysis  performed  by  gas  chromatography/ 


mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For*  CUMMINS  ANO  BARNARO,  INC. 


Project  No.:  36041-19 
Lab  No.:  500831 
File  No.:  B5463 
Sample  Id.:  MW2-HSI 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
Ufliatlls  fraction 


No  compounds  detected 


ESTIMATED 

RT  (min)  CONCENTRATION  <uq/L) 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results 

of  Analysis  For:  CUMMINS 

Project  No.;  3B041-19 

Lab  No.:  500829 

File  No.:  B54S.I 

Sample  No.:  MU3-HSL 

ANO  BARNARD, 

INC. 

Volatile  Compounds  -  Hazardous  Substance  List 

C0MP0UN0  NAME 

CONCENTRATION 

(ug/L) 

LOO 

(ug/L 

Acetone 

NO 

90 

Benzene 

NO 

5 

Bromo d i chi or ome thane 

NO 

5 

Bromoform 

NO 

5 

Bromomethane 

NO 

10 

Z-8utanone 

NO 

40 

Carbon  disulfide 

NO 

10 

Carbon  tetrachloride 

NO 

5 

Chlorobenzene 

NO 

5 

Chloroethane 

NO 

10 

2-Chloroethy  Ivmy 1  ether 

NO 

10 

Chloroform 

NO 

5 

Chloromethane 

NO 

10 

Qibromochloromethane 

NO 

5 

1 , 1-Oichloroethane 

NO 

5 

1 , 2-0 i chloroethane 

NO 

5 

1 , i-Qichloroethene 

NO 

S 

trans-l ,2-0ichloroethene 

NO 

5 

1 , 2-0ichloropropane 

NO 

10 

cis-1 ,3-0tcnloropropene 

NO 

5 

trans-l , 3-0ichIoropropene 

NO 

5 

Ethyl  benzene 

NO 

5 

Z-He^anone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Methy 1-2 -pent anone 

NO 

13 

Styrene 

NO 

c 

1,1,2, 2-Tetrachloroethane 

NO 

5 

Tetrachlaroethene 

NO 

5 

Toluene 

NO 

□ 

1,1, 1 -Tr ic hloroe thane 

NO 

5 

1 , 1 , 2-Tr ishloroethane 

NO 

5 

Tr ichloroethene 

NO 

5 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  (total  ) 

NO 

5 

LCD  *  Limit  of  Detection 

NO  -  Not  Detected  at 

LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. :  36041-19 

Lab  No.:  500829 
File  No.;  BS461 
Sample  Id.:  MW3-HSL 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
US-Lat  llfi  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/L) 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. ; 
Lab  No. : 
File  No . 
Sample  No. : 


36041-19 

500830 

85462 

MW4-HSL 


VoUi‘“  '-o»oounds  -  Hazardous  Sub.Unc,  u.7 


COMPOUNO  NAME 
Acetone 
Benzene 

Bromodichlorome thane 

Bromo  f orm 

Bromomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chloro  f orm 
Chi  or ome thane 
D i br omoch 1 or ome thane 

1 . 1- Oichloroethane 
1  «2-0i chloroethane 

1 . 1- Oichloroethene 
trans-i,2-0ichloroethene 
1  > 2~0 i chlorocropane 
cis-l , 3-Oichlorooropene 
trans-1 ,3-Oichloropropene 
Ethyl  benzene 
C-Hexanone 

Methylene  chloride 
4-Methy l-2-oentanone 
S  tyrene 

1.1,2, C-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 , 1 . 1-Trichloroethane 
1 , 1 .C-Trichloroethane 
Trich loroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  < total ) 

LOO  -  Limit  Cf  Detection 


CONCENTRATION  (ug/L) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO 


< ug/L  ) 
90 
5 
5 
5 

10 

40 

10 

5 

S 

10 

10 

S 

10 

5 

S 

S 

5 

5 

10 

5 

5 

S 

10 

10 

10 

5 

S 

s 

5 

S 

5 

5 

10 

10 

5 


NO  -  Not  Oetected  at  LOO 


lysis  performed  by  gas  chromatograohy/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For--  CUMMINS  ANO  BARNARO,  INC. 


Project  No.;  35041-19 
Lab  No.:  500830 
File  No.:  BS4S2 
Sample'  Id.:  MU4-HSL 


Tentatively  Identified  Compounds 

C0MP0UN0  NAME 
VglaUlS  fraction 


methyl cyclopentane 

hexane 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/L) 


14.75  90 

18.71  70 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS), 


Volatile  Compounds  -  Ha2 
C0MP0UN0  NAME 
Acetone 
Benzene 

Brono dichl oromet hane 

8romoform 

8romomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chioroethylvinyl  ether 
Chloroform 
Chloromethane 
Oibromochloromet hane 
1  , 1 -Oichioroethane 
t  ,2-0ichioroethane 
t  ,  I -Oichioroethane 
trans-1 ,2-0ichloroethene 
I ,2-Dichlorooropane 
cl8~t  ,3-Oichloropropene 
trans-1  t3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

1  ,1  ,2  ,2-Tetrachloroethane 

Tetracnloroetnene 

Toluene 

1  . 1  , 1 -Trichloroethane 
I  ,1  ,2-Tr ich loroethane 
Tncnloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenea  (total) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  8ARNAR0 ,  INC. 

Project  No.:  3S04!-I9 
Lab  No. :  502423 

File  No. :  BS553 

Sample  Id.:  MWS-HSL 

s  -  Hazardous  Substance  List 

CONCENTRATION  <ug/L>  LOO 

NO 


LOO  (ug/L) 

90 

5 

5 

5 

10 

40 


Limit  of  Oetection 


NO  »  Not  Oetected  at  or  above  LOO 


Analysis  performed  by  gas  chromatography/ 


mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD ,  INC. 


Project  No.:  3S04I-19 
Lab  No.:  S02423 
File  No.:  85555 
Sample  Id.:  MW5-HSL 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  (min)  CONCENTRATION  <ug/L> 

Vs lat; Is  frasUsn 


No  compounds  detected. 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Reaulta  of  Analysis  For:  CUMMINS  ANO  8ARNAR0,  INC. 


Project  No.;  36041-19 
Lab  No.:  500833 
File  No. :  B5470 

Sample  No.:  MW6-HSL 


C0MP0UN0  NAME 
Acetone 
8enzene 

8r onodi chi orome thane 

Bromoform 

Sronomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyiviny 1  ether 
Chloroform 
Chloromethane 
Oibromochl orome thane 

1 . 1- Oi chloroethane 

1 .2- 0iehloroethane 

1 . 1- Oiehloroethene 
trans-1 , 2-0lchloroethene 

1 . 2- 0ichloropropane 

c 1 s-1 , 3-0 ich loropropene 
trans-1 ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl -2 -pen t a none 
Styrene 

1 1 1 . 1 . 2- Tetrachloroethane 
Tetrachioroethene 
Toluene 

1.1. 1- Tr i chloroethane 

1.1. 2 - Tri chloroethane 
Trichioroethene 
Umyi  acetate 

Uinyl  chloride 
Xylenes  <  total ) 

LOO  -  Limit  of  Detection 


CONCENTRATION  (uq/L) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

•  Not  Oetected  at  LOO 


LOO  (uq/L) 

90 

5 

5 

5 

10 

40 

10 

5 

5 

10 

10 

5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 


Analysis  performed  by  gas  chromatography/mass 


spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 


Project  No.:  350*1-19 
Lab  No.:  500833 
File  No.:  B5470 
Sample  Id.:  MUS-HSL 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
V9.1&i-LU  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  ( ug/L  ) 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  0ARNARO,  INC. 


Project  No.  =  35041-19 

Lab  No.:  - 

Fi la  No. :  85421 

Sample  No.:  LAS  BLANK  L/S 


Volatile  Compounds  -  Hazardous  Substance  List 


COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvmy  1  ether 
Chloroform 
Chloromethane 
Dibromochioromet hane 

1 . 1- Oi chloroethane 

1 .2- 0ichioroethane 
l ,  l“Oichloroethene 
trans-l ,2-0ichloroethene 

1 . 2- 0ichloropropane 
cis-1 ,3-0ichloropropene 
trans-l , 3-0ichloropropene 
Ethyl  benzene 
2-H«xanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

1 . 1 . 2 . 2- retrachloroet hane 
Tetrachlorcethene 
Toluene 

1.1. 1- Tr  ichloroe thane 

1 . 1 . 2 - Tr ichloroe thane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  < ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO  ( ug/Kg  ) 

90 

5 

5 

5 

10 

40 

10 

S 

5 

10 

10 

5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 


LOO  -  Limit  of  Oetect ion  NO  -  Not  Detected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  0X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0,  INC. 

Project  No.:  36041-19 

Lab  No.:  - 

File  No.:  8542 1 
Sample  Id.:  LAB  BLANK  L/S 


Tentatively  Identified  Compounds 


-  C0MP0UN0  NAME 
VglfiUiS  faction 


ESTIMATED 

*T  CONCENTRATION  (ug/Kg) 


No  compounds  detected 


A -M 


lysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0 ,  INC. 


Project  No.: 
Lab  No.: 
File  No . : 
Sample  Id.: 


3S041-I9 


C0MP0UN0  NAME 
Acetone 
Benzene 

8romodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orn 
Chloromethane 
Qibromochloromethane 
t  ,  I -Dichloroethane 
I  ,2-Qichloroethane 
I  ,  1 -Oichioroet hene 
trans-1  ,2-Qich'loroethene 
I  ,2-Dichloropropane 
cis-l ,3-Oichloropropene 
trans-I  ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methy 1-2 -pent anone 
Styrene 

I  ,1  ,2 ,2-Tetrachloroethane 

Tet.-acnlaroethene 

Toluene 

1  ,1  , 1  -Tr ichloroethane 
I  ,1  ,2-Tricnloroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  <ug/Kg> 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO 


( uq/Kq ) 

90 

5 

5 

5 

10 

40 

10 

S 

5 

10 

10 

5 

10 

5 

S 

5 

5 

5 

10 

5 

5 

5 

0 

0 

0 

S 


3 

5 

5 

S 

S 

S 

10 

10 

5 


LOO  -  Linn  of  Oetect ton  NO  -  Not  Oetected  at  or  above  LOO 

uq/Kq  -  Results  calculated  on  dry  weight  basis.  Moisture  •  0X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  8ARNAR0,  INC. 

Project  No.:  36041-13 
Lab  No.:  — — — 

File  No.:  B5482 
Sample  Id.:  LAB  BLANK  L/S 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
Volatile  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (ug/Kg) 


hexane 


18.71 


10 


Analysis  serf ormed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO .  INC. 

Project  No.:  3S04I-19 

Lab  No. :  - 

File  No. :  B5495 

Sample  Id.:  LAB  BLANK  L/S 


V  1  P  d9  ~  Ha2ardous  Substance  List - - 

COMPOUNO  NAME  rnwrcMra..,,, 

Acetone  CONCENTRATION  <ug/Kg) 

Benzene  Jj® 

Bromodichloromethane  ND 

Bromoform  J: 

Bromomethane  wn 

2-8utanone  N- 

Carbon  disulfide  NQ 

Carbon  tetrachlor ide 

Chlorobenzene  NQ 

Chloroethane  ^ 

2-Chloroethylvinyl  ether  wn 

Chloroform  N_ 

Chloromethane  1^- 

Dibromochioromethane  Nn 

1  , 1 -Oichloroethane 

1  ,2-Qichloroethene  nq 

'  .  I “Oichloroethene 
trans-l  ,2-Oichloroethene 

I  ,2-0ichloropropane  Ng 

cis-1  ,3-0ichioropropene  Ng 

trans-l  ,3-0ichloropropene  wn 

Ethyl  benzene  Nn 

2-Hexanone  wn 

Methylene  chloride 

4-Methy 1-2-pentanone  Ng 

Styrene  NO 

1  , 1  .2 ,2-Tetrachloroethane  Nn 

Tetrachloroethene  wn 

Toluene 

1  . 1  , 1 -Tncnloroethane  Ng 

> 1  .2-Tnchloroethane  Ng 

Trichloroethene  wn 

Vinyl  aeetate  NQ 

Vinyl  chloride  wn 

Xylenes  (total)  wn 


LOO  (ug/Kg> 

30 

S 

5 

S 

10 

40 

10 

s 

5 

10 

10 

S 

10 

5 

5 

S 

5 

5 

10 

S 

5 

5 

10 

10 

10 

S 

5 

5 

5 

S 

5 

S 

10 

10 

5 


LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  or  above  LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  0X 

ysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 

Project  No.:  3S041-19 

Lab  No.:  - 

File  No.:  B54S5 
Sample  Id.:  M-BLANK  L/S 


ESTIMATED 

CONCENTRATION  (ug/Kg) 


9 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  3B041-I9 

Lab  No.:  - 

File  No.:  85511 
Sample  Id.:  LAB  BLANK  L/S 


Volatile  Compounds  -  Hazardous 

Substance  List 

- - - 

C0MP0UN0  NAME 

CONCENTRATION  (ug/Kg) 

LOO  < ug/Kg) 

Acetone 

NO 

90 

Benzene 

NO 

5 

Bromodichloromethane 

NO 

s 

Bromof orm 

NO 

5 

Bromomethane 

NO 

1  0 

2-Butanone 

NO 

40 

Carbon  disulfide 

NO 

10 

Carbon  tetrachlor ide 

NO 

5 

Chlorobenzene 

NO 

5 

Chloroethane 

NO 

10 

2-Chloroet hy 1 vinyl  et  her 

NO 

10 

Chloroform 

NO 

5 

Chloromethane 

NO 

10 

Oibromochloromethane 

NO 

5 

1  , 1 -Qichloroethane 

NO 

5 

1  ,2-Qichloroethane 

NO 

5 

1  , 1 -Oichloroethene 

NO 

5 

trans-1  ,2-Dichloroethene 

NO 

5 

1 ,2-0ichloropropane 

NO 

10 

c is-1  ,3-0ichloropropene 

NO 

5 

trans-1  ,3-0ichloropropene 

NO 

5 

Ethyl  benzene 

NO 

5 

2-He*anone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Methy 1-2 -pent anone 

NO 

10 

Styrene 

NO 

5 

1  ,1  .2  ,2-Tetrachloroethane 

NO 

5 

Tetrachloroethene 

NO 

5 

T  o luene 

NO 

5 

1  ,1  . 1 -Tricnioroethane 

NO 

5 

1  .1  ,2-Tr  lchloroethane 

NO 

5 

Trichioroethene 

NO 

5 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  ( total ) 

NO 

5 

LOO  ■  Lint  of  Oatect ion  NO  *  Not  Oetected  at  or  above  LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  ■  0X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  <SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARD,  INC. 

Project  No.=  3B041-19 

Lab  No.:  - 

File  No.:  85511 
Sample  Id.:  M-BLANK  L/S 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  <min>  CONCENTRATION  ( Ug/Kg 

fraction 


no  compounds  found 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No . 
Lab  No. 
File  No. 
Sample  No. 


3804.1  -1 9 


B5570 

LAB  BLANK  L/S 


Volatile  Compounds  -  Hazardous 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

8romomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chioroethane 

2-Chloroethylvinyl  ether 
Chlorof orn 
Chloromethane 
Oibromochloromethene 

1 . 1 - Qichloroethano 

1 .2- 0ichloroethane 
1 , I -Qichloroethene 
trans-1 ,2-0ichloroethene 
I  ,2-0ichloropropane 
cis-l ,3-Oichloropropene 
trans-1  ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 
4-Methy 1-2-pentanone 
Styrene 

1  ,1  ,2  ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1  ,1  , 1 -Trichloroethane 
I  ,1  ,2-Tr ichloroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


Substance  List 

CONCENTRATION  (ug/Kg) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 


LOO 


<  ug/Kg ) 

SO 

S 

5 

S 

to 

40 

10 

s 

5 

10 

10 

S 

10 

5 

5 

5 

5 

S 

10 

5 

5 

5 

10 

10 

10 

5 

5 

S 

5 

S 

S 

s 

10 

10 

s 


LOO  ■  Limit  of  Detection 


NO  •  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  0X 
Analysis  performed  by  gas  chromatography/ness  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  3504 1—19 

Lab  No . :  - — - 

File  No.:  B5570 
Sample  Id.:  LAB  BLANK  L/S 


Tentatively  Identified  Compounds 


ESTIMATED 

COMPOUND  NAME  RT  <min)  CONCENTRATION  <ug/Kg) 

volatile  fraction 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  < SC/MS). 


vCAYTON  ENVIRONMENT AC  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD.  INC. 

Pro ject  No.:  36041-19 
Lab  No, : 

Fils  No. : 

Sample  No. : 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichioromethane 

Bromoform 

Bromomethane 

2-9utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroathane 

2-Chioroethyl vinyl  ether 
Chloroform 
Chioromethane 
Oibromochloromet hane 

1 . 1 - Oichloroethane 
1 ,2”0ichloroethane 

1 . 1 - Oichloroethane 
trans-l ,2-Oichloroethene 
I  ,2-0ichloropropane 
cis~l  ,3-Qichloropropene 
trans-l ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 
4-Methyl -2-pen tanona 
Styrene 

1  ,1  .2  ,2-Tetrachloroethane 

Tetracnloroethene 

Toluene 

I  ,1  , 1 -Tr ichloroethane 
I  ,1  ,2-Trichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  <  total ) 

LOO  -  Limit  of  Oeteetion 


NO 

10 

NO 

5 

NO  ' 

5 

NO 

10 

NO 

10 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

S 

NO 

10 

NO 

S 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

S 

Net  Oetectad  at  LOO 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  -  0* 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (6C/MS ). 


CLAYTON  ENVIRONHENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARD ,  INC. 


Project  No.: 
Lab  No. : 
File  No. s 
Sample  Id.: 


36041-1 9 


35579 

LAB  BLANK  L/S 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
Volatile  fraction 


ESTIMATED 

RT  < min )  CONCENTRATION  (ug/Kg) 


no  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  36041-19 

Lab  No.:  499915  matrix  spike 
File  No. :  855 1 2 

Sample  Id.:  B4-I0FT. 


Volatile  Compounds  -  Hazardous 

Substance  List 

COMPOUNO  NAME 

CONCENTRATION 

<ug/Kg)  LOO 

( ug/Kg 

Acetone 

NO 

10? 

Benzene 

69  ms 

7 

Bromodichloromethane 

NO 

7 

Brono  f orw 

NO 

7 

Bromomethane 

NO 

10 

2-Butanone 

NO 

60 

Carbon  disulfide 

NO 

10 

Carbon  tetrachlor ide 

NO 

7 

Chlorobenzene 

68  ms 

7 

Chloroethane 

NO 

10 

2-Chloroethy lviny 1  ether 

NO 

10 

Chlorof orm 

NO 

7 

Chloromethane 

NO 

10 

Dibromochloromethane 

NO 

7 

1  ,1 -Oichloroethane 

NO 

7 

1  ,2-Qichloroethane 

NO 

7 

1  ,1-Qichloroethene 

76  ms 

7 

trans-l  ,2-0ichloroethene 

NO 

7 

1  ,2-Qichloropropane 

NO 

10 

cis-1  ,3-Oichloropropene 

NO 

7 

trans-1  ,3-0ichloropropene 

NO 

7 

Ethyl  penzene 

NO 

7 

2-Hexanone 

NO 

10 

Methylene  chloride 

NO 

10 

4-Met hyl -2-pen tanone 

NO 

10 

Styrene 

NO 

7 

1  ,1  ,2  ,2-Tetrachloroethane 

NO 

7 

Tetracnioraethene 

NO 

7 

Toluene 

71  ms 

7 

1  ,1  , 1 -Tricnloroethane 

NO 

7 

1  ,1  ,2-Tr ichloroethane 

NO 

7 

Trichloroethene 

60  ms 

7 

Vinyl  acetate 

NO 

10 

Vinyl  chloride 

NO 

10 

Xylenes  ( total  ) 

NO 

7 

LOO  "  Limit  of  Detection 

NO  ■  Not  Detected  at 

or  above  LOO 

uq/Kq  -  Results  calculated  on 
ms  -  Matrix  spike  compound,  69 

dry  weight  basis.  Moisture  •  28X 
ug/Kg  added. 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 

CLAYTOM  ENVIRONMENTAL  CONSULTANTS  INC. 

Result*  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  35041-19 

Lab  No.:  4999IS  matrix  spika  duplicate 
Pile  No. :  B5513 

Sample  Id.:  B4-10FT. 


Volatile  Compound*  -  Hazardous  Substance  List  ““ 

AcetonaP0UN°  CONCENTRATION  < ug/Kg) 


Acetone 

Benzene 

Bromodichloromet bane 

Bromoform 

Bromomethane 

2-Sutanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl vinyl  ether 
Chlorof orm 
Chloromethan* 

Oibromochloromethane 
I  .  I-Oichloroethane 
1  ,2-Oichloroethane 

1 . 1- Oichloroethen* 
trans-l  ,2-Qichloroethene 

1 .2- Qichloropropane 
cis-1  ,3-0i  chioropropene 
trane-l ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 
4-Met hyl-2-pentanone 
Styrene 

I  ,1  ,2  ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

I  ,1  , 1 “Trichloroethane 
1  ,1  ,2-Trichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  .( total ) 


NO 

65  ms 

NO 

NO 

NO 

NO 

NO 

NO 

64  ms 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

79  ms 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

68  me 

NO 

NO 

58  me 
NO 
NO 
NO 


LOO  (ug/Kg) 

tet 

7 

7 

7 

10 

60 

10 

7 

7 

10 

10 

7 

10 

7 

7 

7 

7 

7 

10 

7 

7 

7 

10 

10 

10 

7 

7 

7 

7 

7 

7 

7 

10 

10 

7 


LOO  -  Limit  of  Detection  NO  -  Net  Oetected  at  or  above  LOO 

ms  -  Matrix  spike  compound.  69  ug/Kg  added. 

ug/Kg  -  Results  calculated  on  dry  weight  basis.  Moisture  •  28X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For: 


CUMMINS  ANO  BARNARO,  INC, 


Project  No. s 
Lab  No . : 
File  No . : 
Sample  No. : 


35041 -| 9 

503500  matrix  spike 

BSS7S 

MU  3-2FT. 


Compounds  -  Hazardous  Substance  List 
CQMPnnwn  wamc  ,lsnc#  Llst 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloronethane 

Bromo  f orn 

Bromomethane 

2-9utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Oibromochloromethane 
J  .  1 -Oichloroethane 
1  .2-0ichloroethane 
I  ,  I -Oichloroethene 
trans-1  ,2-Oichloroethene 
I  .2-0ichloropropane 
cis-l  ,3-0ichloropropene 
trans-l  ,3-0ichioropropene 
Ethyl  benzene 
2-Hexanone 
Metnylene  chloride 
“t-Methy  1-2-pentanone 
Styrene 

1 .1 .2 ,2-Tetrachioroethane 
Ta t rac h lor oe there 
Toluene 

1.1,1 -Tricnioroethane 
I  .  I  , 2 -Tri chloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


CONCENTRATION  (ug/Kg) 
NO 

SB  ms 
NO 
NO 
NO 
NO 
NO 
NO 

60  ms 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

69  ms 
NO 
NO 
NO 
NO 
NO 
NO 
10 
NO 
NO 
NO 
NO 

60  ms 
NO 
NO 

6 1  ms 
NO 
NO 
NO 


LOO  (ug/Kg 

100 

6 

6 

6 

10 

50 

10 

6 

6 

10 

10 

6 

10 

6 

6 

6 

6 

6 

10 

6 

6 

6 

10 

10 

10 

6 

5 

6 

5 

6 

a 

5 

10 

10 

6 


LOO 


Limit  of  Detection 


NO  »  Not  Oetected  at  LOO 


ug/Kg  -  Results  calculated  on  dry  ueioht  has<«  m  * 

kedcoLoandCh5ratOQra0hy/n498 

lx  S01k®  compound,  59  ug/Kg  added. 


-  I5X 
(SC/MS  ). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD.  INC. 


Project  No. : 
.  Lab  No . : 
File  No. : 
Sample  No. : 


36041-1 9 

503500  matrix  spike  duplicate 

8557S 

MU  3-2FT. 


Hazardous  Substance  List 

CONCENTRATION  (uq/Kq) 
NO 

75  ms 

NO 

NO 

NO 

NO 

NO 


Volatile  Compounds  - 
COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bromof orm 
Bromomethane 
2-3utanone 
Carbon  disulfide 
Carbon  tetrachior tde 
Chlorobenzene 
Chloroethane 
2-Chloroethylvmyl  ether 
Chloroform 
Chloromethane 
0 ibr omoc hi orome thane 
I  ,  t -Oichioroethane 
1  ,2-0ichloroethane 
1  ,  1 -Dichloroethene 
trans-t  ,2-Qichloroethene 
1  ,2-Oichloropropane 
cis-1  ,3-Oichloropropene 
trans-l  ,3-Dichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4 -Me thy  1-2-pentanone 
Styrene 

1  ,1  ,2  ,2-Tetrachloroethane 

Tetracnloroethene 

Toluene 

I  ,1  , 1 -Tr ichloroethane 
1  ,1  ,2-Trichloroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 

LOO  ■  Limit  of  Detection 


NO 

73  ms 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

85  ns 

NO 

NO 

NO 

NO 

NO 

NO  • 

NO 

NO 

NO 

NO 

NO 

77  ms 

NO 

NO 

69  ms 
NO 
NO 
NO 

NO  ■  Not  Oeteeted  at  LOO 


LOO  (uq/Kq) 

100 

6 

5 

6 

10 

50 

10 

6 

6 

10 

10 

6 

10 

6 

6 

6 

5 

6 

10 

6 

6 

6 

10 

10 

10 

6 

6 

6 

6 

6 

6 

6 

10 

10 

5 


uq/Kq  -  Results  calculated  on  dry  weiQht  basis.  Moisture  ■  15X 
Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS), 
ms  -  Matrix  spike  compound,  59  ug/Kg  added. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AN0  BARNARO ,  jnc. 


r  f  u jow l  no •  • 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 
Bronoforn 
Bronomethane 
2-3utanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene  1 

Chloroethane 

2-Chloroethylvinyl  ether 
Chloroform 
Chloromethane 
Oibromochloromethane 
>  ,  1 -Oichloroethane 
I  ,2-0lchioroethane 
I  ,1 “Oichloroethane 
trans-l  ,2-0ichloroethene 
I  ,2-0ichloroprcpane 
Cls~1  ,3-0ichloropropene 
trans-l  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

I  1 1  > 2  ,2-Te t rach 1 oroet hane 

Tetrachloroethene 

Toluene 

1  .1  . 1 “Trichloroethane 
I  .1 ,2-Trichloroethane 
Tr ichloroe thane 
Vinyl  acetate 
Vinyl  chloride' 

Xylenes  (total) 

LOO  -  Limit  of  Detection 


ms 


NO 
NO 
NO 
NO 
NO 
71 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

77  ns 
NO 
NO 
NO 
NO 
NO 
NO 
10 
NO 
NO 
NO 
NO 

70  ms 

NO 

NO 

62  ms 


NO 

NO 

NO 

NO  ■  Not  Oetected  at  LOO 


LOO  (uQ/kg) 
100 
7 
7 
7 

10 
60 
10 

7 
7 
10 
10 
7 
10 
7 
7 
7 
7 
7 

10 
7 
7 
7 

10 
10 
10 
7 
7 
7 
7 
7 
7 
7 

10 
10 
7 


ug/Kg  -  Results  calculated 
ns  -  Matrix  spike  compound 


on  dry  weight  basis. 
72  ug/Kg  added. 


Moisture  •  31% 

a  i  ~  - -■  t  1  «•  uy/ rvy  auaoa  • 

na  ysis  performed  by  gas  chromatography/mass  spectrometry 


(SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  36041-19 

Lab  No.:  498822  matrix  spike  duplicate 
Pile  No. :  85488 

Sample  No. :  MW-6  10FT. 


Volatile  Compounds 
COMPOUNO  NAME 
Acetone 
Benzene 

Bromodichlorome thane 
Bromof orm 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylvinyl  ether 
Chloro  f orm 
Chloromethane 
Dibromochloromethane 
I  ,  1-Oichloroethane 
1  ,2-Dichloroethane 
1  , 1 -Oichloroethene 
trans-l  ,2-0ichloroethene 
!  ,2-0ichloropropane 
cis-l  ,3-0ichloropropene 
trans-l  ,3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4-Methyl-2-pentanone 
Styrene 

l ,! .2 ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

!  .1  . 1 -Trichloroethane 
1  ,1 |2-Trichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 

LOO  ■  Limit  of  Detection 


-  Hazardous  Substance  List 

CONCENTRATION  (ug/Kg) 
NO 

67  ns 
NO 
NO 
NO 
NO 
NO 
NO 

63  ns 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

57  ns 
NO 
NO 
NO 
NO 
NO 
NO 
10 
NO 
NO 
NO 
NO 

6 1  ms 
NO 
NO 

55  ms 
NO 
NO 
NO 

NO  •  Not  Oetected  at  LOO 


LOO  (ug/kg) 

100 

7 
7 
7 
10 
60 
10 
7 
7 
10 
10 
7 
10 
7 
7 
7 
7 
7 

10 
7 
7 
7 
10 
10 
10 
7 
7 
7 
7 
7 

7  ■ 

7 

10 
10 
7 


uq/kq  -  Results  calculated  on  dry  weight  basis.  Moisture  «  3 1 X 
ns  -  Matrix  spike  compound.  72  ug/Kg  added. 

Analysis  performed  by  gas  chromatography/mas.  spectrometry  (SC/MS ). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For-.  CUMMINS  ANO  8ARNAR0,  INC. 

Project  No. :  35041-19 

Lab  No.:  - 

File  Noii  B54S5 
Sample  No.:  LAB  BLANK  L/U 

Volatile  Compounds  -  Hazardous  Substance  List  ' 


C0MP0UN0  NAME 
Acetone 
Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2-Chloroethylvlny 1  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Oichloroethane 

1 .2- 0lchloroethane 

1 . 1- Oichloroethene 
trans-i ,2-0ichloroethene 

1 . 2- 0ichloropropane 

ci 3-1 , 3-0ichloropropene 
trans-l , 3-Oichlorooropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4 -Met hy 1-2 -pent anone 
Styrene 

1.1.2 .2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

1.1. 1- Trichloroethane 

1 . 1 . 2 - Tr i chloroethane 
Tr ichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  <  total ) 


CONCENTRATION  (ug/L)  LOO  <ug/L) 

NO  90 

NO  5 

NO  5 

NO  5 

NO  10 

NO  40 

NO  10 

NO  5 

NO  5 

NO  10 

NO  10 

NO  5 

NO  10 

NO  S 

NO  5 

NO  5 

NO  5 

NO  S 

NO  10 

NO  5 

NO  S 

NO  5 

NO  10 

NO  10 

NO  10 

NO  5 

NO  5 

MO  5 

NO  5 

NO  S 

NO  5 

NO  5 

NO  10 

NO  10 

NO  5 


LOO  -  Limit  of  Oetection  NO  •  Not  Oetected  at  LOO 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 

Project  No.:  35041-19 

Lab  No . :  - 

File  No. :  8S4S5 

Sample  Id.:  LAB  BLANK  L/U 


COMPOUND  NAME 
l 1*  fraction 


RT  (mm) 


ESTIMATED 

CONCENTRATION  < Ug/L > 


No  compounds  detected 


naiys.s  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


3S041-19 


854S9 

LAB  BLANK  L/W 


Volatile  Compounds  -  Hazardous  Substance  List 


C0MP0UN0  NAME 
Acetone 
8enzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chlorof orm 
Chloromethane 
Oibromochloromethane 

1 . 1- Oichloroethane 

1 .2- Qichloroethane 
1 , l“Oichloroethene 
trans-1 ,  2-0ichloroethene 

1 . 2- 0ichloropropane 

c  is-l , 3-Qichloropropene 
trans-l , 3-0ichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
-i-Methy  i -2-pen  tanone 
Styrene 

1.1.2 .2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

1.1. 1- Tr  ichloroethane 

1 . 1 .2- Tr ichloroethane 
Tr ichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  ( total > 


CONCENTRATION  (ug/L) 

LOO  <ug/L 

NO 

90 

NO 

S 

NO 

5 

NO 

S 

NO 

10 

NO 

40 

NO 

10 

NO 

s 

NO 

5 

NO 

10 

NO 

10 

NO 

5 

NO 

10 

NO 

S 

NO 

5 

NO 

S 

NO 

5 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

10 

NO 

S 

NO 

5 

NO 

5 

NO 

5 

NO 

S 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

S 

LOO  -  Limit  of  Oetection  NO  »  Not  Detected  at  LOD 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS) 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  3B04-1— 19 

Lab  No.:  - 

Fl la  No.:  85469 
Sample  Id.:  LAB  BLANK  L/U 


Tentatively  Identified  Compounds 

ESTIMATED 

COMPOUND  NAME  RT  <min>  CONCENTRATION  (ufl/L> 

Volatile  fraction 


No  compounds  detected 


Analysis  performed  by  gas  chromatography /mass  spectrometry  <6C/MS>. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0,  INC. 

35041-19 


Project  No.: 
Lab  No. : 
File  No. : 
Sample  Id.: 


Volatile  Compounds 
C0MP0UN0  NAME 
Acetone 
Benzene 

Bronodi chi orome thane 
Bromof orm 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethy  Ivmy  1  ether 
Chloroform 
Chloromethane 
D ibromochl orome t  hane 

1 . 1 - Oichloroethane 

1 .2- Qichloroethane 
1 , 1 -Oichloroethene 
t'rans-1  ,2-0iehloroethene 
1 ,2~0ichloropropane 
cis-l ,3-Oichloropropene 
trans-l ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

1  ,1  ,2  ,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1  ,1  , 1 “Trichloroethane 
1  ,1  ,2-Trichloroethane 
Tricnloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 


st 

ENTRATION  (ug/L) 

LOO  <  ug, 

NO 

90 

NO 

S 

NO 

S 

NO 

5 

NO 

10. 

NO 

40 

NO 

10 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

S 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

5 

NO 

S 

NO 

5 

NO 

10 

NO 

10 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

5 

LOO  -  Limit  of  Oetect ion  NO  -  Not  Oetected  at  or  above  LOO 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  AND  BARNARO,  INC. 

Project  No.:  36041-13 

Lab  No . :  - 

File  No.:  BS554 
Sample  Id.:  M-BLANK  L/U 


Tentatively  Identified  Compounds 


C0MP0UN0  NAME 
yglaUla  fraction 

No  compounds  detected 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/L) 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 


Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 


Project  No.;  35041-19 
Lab  No.:  S00834 
Pile  No.:  054S4 
Sample  No.:  BLANK-HSL 


Volatile  Compounds  -  Hazardous  Substance  List 


COMPOUNO  NAME 
Acetone 
Benzene 

• Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachloride 
Chlorobenzene 
Chloroethane 

2-Chloroethylvinyi  ether 
Chloroform 
Chloronethane 
0  ibromoch 1 or ome thane 

1 . 1- Oichloroethane 

1 .2- 0ichloroethane 

1 . 1 - Diehl oroethene 
trans-l ,2-Oichloroethene 
1 « 2-Oichloropropane 
C13”l « 3“0ichlor*opropene 

t  ran s  —  1 , 3-0 1 chi or opropene 

Ethyl  benzene 

2-Hexanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

1.1.2.2- Tetrachioroethane 
Tetrachloroethene  • 
Toluene 

1 .1. 1- Trichloroethane 
1 • 1 » 2-Tr ichl oroet  hane 
Tnchloroethene 

Vinyl  acetate 
Vinyl  chloride 
Xylenes  ( total ) 

LOO  -  Limit  of  Oetect ion 


CONCENTRATION  (ug/L) 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

NO  -  Not  Oetected  at  LOO 


LOO  <ug/L) 

90 

S 

5 

5 

10 

40 

10 

5 

5 

10 

10 

5 

10 

5 

S 

5 

5 

5 

10 

S 

5 

S 

10 

10 

10 

S 

5 

S 

s 

5 

S 

s 

10 

10 

s 


Analysis  performed  by 


gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO,  INC. 

Project  No.:  36041-19 
Lab  No.:  500834 
File  No.:  85464 
Sample  Id.:  BLANK-HSl 


Tentatively  Identified  Compounds 


COMPOUND  NAME 
Volatile  fraction 


ESTIMATED 

RT  (min)  CONCENTRATION  (uq/L) 


No  compounds  detected 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS  ). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARO ,  INC. 

Project  No.:  36041 -I  9 

Lab  No.:  502423  matrix  spike 
File  No.:  B555S 


COMPOUNQ  NAME 
Acetone 
Benzene 

Bromodi chi or one thane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachlor ide 

Chlorobenzene 

Chloroethane 

2~Chloroethy lviny 1  ether 
Chiorof orm 
Chioromethane 
Oibromochloromet hane 

1 . 1 - Oichloroethane 
t  ,2-Oichloroethane 

1 . 1 - Dichloroethene 
trans-l ,2-0ichloroethene 

1 .2- Oiehloropropane 
cis-l  ,3-0ichloropropene 
trans-l  ,3-Qichloropropene 
Ethyl  benzene 
2-Hexanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

l  ,1  ,2  ,2-Tetrachloroethane 

Tetrachioroethene 

Toluene 

I  ,1  , 1 -Trichioroethane 
1  ,1  ,2-Trichloroethane 
Tr ichloroethene 
Uinyl  acetate 
Umyl  chloride 
Xylenes  (total) 


NO 

NO 

NO 

NO 

NO 

NO 

65 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

56 

NO 

NO 

45 

NO 

NO 

NO 


ms 


ms 


ms 


LOO  (ug/L) 

90 
5 
5 
5 

10 
40 
0 
5 
5 
10 
10 
5 

10 
5 
5 
5 
5 
5 

10 
5 
5 
5 
10 
10 
10 
5 
5 
S 
5 
5 
5 
5 

10 
10 
5 


LOO  -  Limit  of  Oetection  NO  -  Not  Oetected  at  or  above  LOO 

ms  -  Matrix  spike  compound.  50  ug/L  added. 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (GC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  8ARNAR0 ,  INC. 

Project  No. :  3504. 1  -1  9 

Lab  No.:  502423  matrix  spike  duplicate 
File  No. :  85557 

Sample  Id.:  MW5-HSL 


Volatile  Compounds  -  Hazardous  Substance  List 
COMPOUND  NAME 
Acetone 
Benzene 

Bromodichloromet bane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon  disulfide 
Carbon  tetrachlor ide 
Chlorobenzene 
Chloroethane 

2-Chloroethylvmyl  ether 
Chloroform 
Chloromethane 
Oibromochloromet hane 
I  ,  1 -Oichloroethane 
I  ,2-Dichloroethane 
1  , 1 -Oichloroethene 
trans-1  ,2-Dichloroethene 
I  ,2-Qichioropropane 
cis-l ,3-0ichloropropene 
trans-1  ,3-Oichloropropene 
Ethyl  benzene 
2-Hexanone 
Methylene  chloride 
4~Met hy 1-2 -pent anone 
Styrene 

'  .1  ,2 ,2-Tetrachloroethane 
Tet.-achioroethene 
Toluene 

I  ,!  , ! -Trichioroethane 
t  ,1  ,2-Tr ichloroethane 
Trichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  ( total ) 


st 

ENTRATION  <  ug/L ) 

LOO  <u( 

NO 

90 

54  ms 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

40 

NO 

10 

NO 

5 

49  ms 

5 

NO 

10 

NO 

10 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

54  ms 

5 

NO 

5 

NO 

10 

NO 

5 

NO 

5 

NO 

5 

NO 

10 

NO 

10 

NO 

10 

NO 

5 

NO 

5 

NO 

S' 

53  ms 

5 

NO 

5 

NO 

5 

45  ms 

5 

NO 

10 

NO 

10 

NO 

5 

LOO  -  Limit  of  Detection  NO  -  Not  Oetected  at  or  above  LOO 

ms  -  Matrix  spike  compound,  50  ug/L  added. 

Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS). 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. 
Lab  No. 
File  No. 
Sample  No. 


35041-19 

S00833  matrix  spike 

85471 

MW6-HSL 


Volatile  Compounds  -  Hazardous  Substance  List 
C0MP0UN0  NAME  o • x«nc«  U* s t 

CONCENTRATION  (ug/L) 


Acetone 
Benzene 

Bromodichloromethane 

8romoform 

8romomethane 

2-8utanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyi  ether 
Chloroform 
Chloromethane 
0 ibr omoc h 1 or ome thane 

1 . 1- Oichloroethane 

1 .2- 0ichloroethane 
1 » 1-Oichloroethene 
trans-1 , 2-Oichloroethene 

1 . 2- 0ichloropropane 

c is-1 , 3-Oichloropropene 
trans-1 , J-Qichloropropene 
Ethyl  benzene 
Z-Hexanone 
Methylene  chloride 
4 -Met  hy 1 -2-pen tanone 
Styrene 

1 . 1  •  2 ,fc— i etrachloroethane 

Tetrachloroethene 

Toluene 

1.1. 1- Tr t chloroethane 

1 . 1 .2- Tri chloroethane 
Trichloroethene 
Vinyl  acetate 

Vinyl  chloride 
Xylenes  (total) 


LOO 


Limit  of  detection 


NO 
59  ms 
NO 
NO 
NO 
NO 
NO 
NO 

55  ms 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

81  ms 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

59  ms 

NO 

NO 

57  ms 
NO 
NO 
NO 

NO  -  Not  Oetected  at  LOO 


LOO  (ug/L) 
90 
5 
5 
5 

10 

40 

10 

5 

5 

10 

10 

5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

S 


Analysis  performed  by  gas  chromatography/mass  spectrometry  (SC/MS) 
ns  -  Matrix  spike  compound,  50  ug/L  added. 


CLAYTON  ENVIRONMENTAL  CONSULTANTS  INC. 

Results  of  Analysis  For:  CUMMINS  ANO  BARNARD,  INC. 


Project  No. 
Lab  No. 
File  No. 

Sinn  1  »  Kin 


36041-19 

S00833  matrix  spike  duplicate 
85472 

NI.IP-upi 


COMPOUNO  NAME 
Acetone 
Benzene 

Bromodi chi  or one t bane 

Bromoform 

Brononethane 

2-Butanone 

Carbon  disulfide 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinyl  ether 
Chloroform 
Chloromethane 
Dibromochloromethane 

1 . 1- Oichloroethane 

1 .2- Dichloroethane 

1 . 1- Oichloroethene 
trans-l ,2-Oichloroethene 

1 .2- Dichloropropane 

c  is-1 ,3-0ichloropropene 

trans-l ,3-Oichloropropene 

Ethyl  benzene 

2-Hexanone 

Methylene  chloride 

4-Methyl-2-pentanone 

Styrene 

1.1.2 .2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

I'li  l~Tr i chloroethane 
1 • 1 <  2 -Tr i chloroethane 
Tr ichloroethene 
Vinyl  acetate 
Vinyl  chloride 
Xylenes  (total) 

LOO  ■  Limit  of  Oetection 


CONCENTRATION  <uq/L) 
NO 

61  ns 

NO 
NO 
NO 
NO 
NO 
NO 

55  ms 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

59  ms 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

57  ms 
NO 
NO 

57  ns 
NO 
NO 
NO 

NO  -  Not  Oetected  at  LOO 


LOO  (uq/L) 

90 

5 

5  . 

5 
10 
40 
)  0 
5 
5 
10 
10 
5 

10 

5 

5 

5 

5 

5 

10 

5 

5 

5 

10 

10 

10 

5 

5 

5 

5 

5 

5 

5 

10 

10 

5 


*"“ysla  "''-'■’'•"•a  by  g.5  . . .  < GC/MS  >. 

ms  -  Matrix  spike  compound,  50  ug/L  added. 


APPENDIX  D 


PROFESSIONAL  PROFILES  OF  KEY  WESTON  PERSONNEL 


Fields  of  Competence 

Project  management;  environmental  analytical  laboratory 
analysis;  hazardous  waste,  groundwater  and  soil  contamina¬ 
tion;  source  emissions/ambient  air  sampling;  wastewater 
treatment;  biological  monitoring  methods;  and  environmen¬ 
tal  engineering. 

Experience  Summary 

Twenty-three  years  in  environmental  laboratory  and  en¬ 
vironmental  engineering  as  Project  Scientist,  Project 
Engineer,  Process  Development  Supervisor,  and  Manager 
of  Environmental  Laboratory.  Experience  in  analytical 
laboratory,  wastewater  surveys,  hazardous  waste,  ground- 
water  and  soil  contamination,  DoD-specific  wastes,  stream 
surveys,  process  develop  ment  studies,  and  source  emission 
and  ambient  air  testing.  In-depth  experience  in  pulp  and 
paper,  steel,  organic  chemicals,  pharmaceutical,  glass, 
petroleum,  petrochemical,  metal  plating,  food  industries  and 
DoD.  Applied  research  on  a  number  of  advanced  wastewater 
treatment  projects  funded  by  U.S.  EPA. 

Credentials 

B.S.,  Biology — Franklin  and  Marshall  College  (1963) 

M.S.,  Environmental  Engineering  and  Science— Drexel 
University  (1965) 

American  Society  for  Testing  and  Materials 

Water  Pollution  Control  Federation 

Water  Pollution  Control  Association  of  Pennsylvania 

Employment  History 

1965-Present  WESTON 

1963-1964  Lancaster  County  General  Hospital 

Research  Laboratory  for  Analytical 
Methods  Development 

Key  Projects 

USAF/OEHL  Brooks  AFB.  Program  Manager  for  this  three- 
year  BOA  contract  provides  technical  support  in  environ¬ 


mental  engineering  surveys,  wastewater  characterization  pro¬ 
grams,  geological  investigations,  hydrogeological  studies, 
landfill  leachate  monitoring  and  landfill  siting  investigations, 
bioassay  studies,  wastewater  and  hazardous  waste  treatability 
studies,  and  laboratory  testing  and/or  field  investigations  of 
environmental  instrumentation/equipment.  Collection, 
analysis,  and  reporting  of  contaminants  present  in  water  and 
wastewater  samples  in  support  of  Air  Force  Environmental 
Health  Programs. 

United  States  Army  Toxic  and  Hazardous  Materials  Agency 
(USATHAMA),  Aberdeen  Proving  Ground,  Maryland.  Prog¬ 
ram  Manager  for  three-year  basic  ordering  agreement  con¬ 
tract  to  provide  research  and  development  for  technology  in 
support  of  the  DOD  Installation  Restoration  Program.  The  ob¬ 
jective  of  the  Program  is  to  identify  and  develop  treatment 
methods/technology  for  containment  and/or  remedial  action. 
Technology  development  for  remedial  action  is  to  include 
groundwater,  soils,  sediments,  and  sludges. 

Confidential  Client,  Pennsylvania.  Program  Manager  for  per¬ 
mitting  and  design  of  a  major  solid  waste  landfill. 

Confidential  Client  (Inorganic  and  Organic  Chemicals).  Prod¬ 
uct  Manager  of  a  contract  to  conduct  wastewater  sampling 
and  analysis  of  plant  effluent  for  priority  pollutants.  The  proj¬ 
ect  also  includes  a  wastewater  treatability  study  to  evaluate 
a  number  of  process  alternatives  for  removal  of  priority 
pollutants  from  the  present  effluent. 

Confidential  Client.  Program  Manager  for  ongoing  10-year 
contract  to  evaluate  fate  and  effect  of  various  chemicals  in 
the  environment.  Testing  includes  biotoxicity,  biodegradability 
in  various  media  using  radiolabeled  compounds,  and  absorp¬ 
tion/desorption  studies.  Between  100  and  200  compounds 
are  tested  annually. 

In  conjunction  with  the  University  of  Delaware,  WESTON 
analyzed  more  than  500  biological  and  marine  sediment 
samples  for  11  constituent  trace  metals  as  part  of  a  prog¬ 
ram  to  identify  and  trace  the  migration  of  metals  from  ocean 
dumping  of  sludges  on  the  continental  shelf  off  the  coast  of 
the  State  of  Delaware.  Acted  as  Technical  Project  Manager. 

Project  Manager  in  charge  of  a  wastewater  analysis  and 
biological  treatability  project  for  industrial  client  for  the  iden¬ 
tification  and  degradation  of  six  pesticide-containing 
wastewaters. 


Professional  Profile 


U.S.  EPA  Environmental  Monitoring  and  Support  Laboratory.  “Heat  Treatment  of  Waste  Activated  Sludge”  (with  V.T. 
Multi-year  contract  to  provide  reference  laboratory  analysis  Stack). 

on  QA/QC  samples  produced  from  the  U.S.  EPA  Analytical  “Biological  Monitoring  in  Activated  Sludge  Treatment  Proc- 

Laboratory  QA/QC  program.  ess,”  a  joint  paper  with  Stover/Woldman. 

Publications 

“Microbiological  Inhibition  Testing  Procedure,”  Biological 
Methods  for  the  Assessment  of  Water  Quality,  A.S.T.M. 

Publication  STP  528. 


Fields  of  Competence 

Geologic  investigation  and  site  evaluation;  environmen¬ 
tal  impact  assessment,  quantitative  and  qualitative 
groundwater  analysis,  design  of  groundwater  monitor¬ 
ing  systems. 

Experience  Summary 

Nine  years  experience  in  geological  investigations  in¬ 
cluding  environmental  impact  analysis  in  geology, 
groundwater,  and  soils;  hydrogeologic  investigations  of 
hazardous  waste  sites,  preparation  and  delivery  of  ex¬ 
pert  testimony;  assessment  and  mitigation  of  low-level 
radioactive  contamination  of  groundwater  and  soils; 
migration  of  low-level  radioactive  contamination  of 
groundwater  and  soils;  migration  of  radionuclides  in 
groundwater;  site  stability  in  limestone  terrains; 
development  of  evaluation  criteria  for  site  search  and 
selection  projects;  pre-mine  opening  hydrologic  in¬ 
vestigations  for  surface  and  underground  coal  mines; 
development  of  clean-up  strategies  for  hazardous  and 
radioactive  waste  disposal  sites;  Environmental  Impact 
Statement  preparation  and  review;  site  suitability  in¬ 
vestigations  of  waste  disposal  facilities  for  industrial 
and  residential  developments. 

Credentials 

B. A.— Queens  College,  CUNY  (1969) 

M.S.,  Geology— University  of  Delaware  (1975) 

American  Geophysical  Union 

Geological  Society  of  America 

National  Water  Well  Association,  Technical  Division 

Employment  History 

1974-Present  WESTON 

1972-1974  University  of  Delaware 

Key  Projects 

Preparation  of  RCRA  Part  B  permit  application  for 
facilities  in  the  Midwest  and  on  the  West  coast. 


Katherine  A.  Sheedy 


Initial  Assessment  Studies  to  identify  possible  con¬ 
tamination  resulting  from  past  practices  at  military  in¬ 
stallations. 

Assessment  of  groundwater  contamination  from  a  I 
municipal  landfill  in  the  Atlantic  Coastal  Plain  including  ;• 
aquifer  simulation  to  determine  migration  10,  20  and  30 
years  in  the  future.  j 

Hydrogeologic  assessment  of  a  multi-source  military  in-  ! 
stallation.  The  project  includes  groundwater  modeling  ; 
for  the  installation  and  for  areas  outside  the  installation 
in  conjunction  with  State  and  Federal  agencies. 

Design  of  monitoring  systems  for  a  large  industrial  com-  ! 
plex  in  Montana. 

Assessment  of  regulatory  requirements  for  hazardous 
waste  lagoon  closure  in  over  forty  states. 

Assessment  and  analysis  of  emerging  trends  in  ground- 
water  research  as  applied  to  the  utility  industry.  ; 

Preparation  of  EPA  Remedial  Action  Master  Plans  for  | 
five  uncontrolled  hazardous  waste  sites.  j 

Principal  investigator  for  geology,  soils  and  ground-  \ 
water  portion  of  an  Environmental  Impact  Statement  for  j 
the  decontamination  of  a  radioactive  waste  disposal 
site  in  Canonsburg,  Pennsylvania.  ! 

Project  manager  and  principal  investigator  on  clean-up  i 

of  a  site  contaminated  by  pharmaceutical  wastes  in  j 
New  Jersey.  ; 

Project  manager  and  principal  investigator  for  ! 

assistance  in  EIS  preparation  for  five  synthetic  fuel  j 

plants  in  east-central  United  States.  i 

Evaluation  of  environmental  impact  and  operation  of  23 
municipal  landfills  in  the  Atlantic  Coastal  Plain. 

Hydrogeologic  investigations  at  mine  sites  prior  to,  dur¬ 
ing  and  after  mining  operations  in  Illinois. 

Hydrogeologic  investigations  to  determine  site 
suitability  for  landfills,  sewage  sludge  disposal,  spray  ir¬ 
rigation  and  industrial  waste  disposal. 

Principal  investigator  on  a  dredge  material  disposal  site 
feasibility  study  for  Interstate  Division  for  Baltimore  Ci¬ 
ty.  This  project  was  conducted  to  evaluate  the  feasibility 
of  specific  sites  for  disposal  of  5  million  cubic  yards  of 


Professional  Profile 


material  dredged  from  the  Fort  McHenry  Tunnel  in 
Baltimore.  The  evaluation  included  examination  of 
costs,  engineering  feasibility,  site  stability,  impact  on 
biology  and  groundwater  and  ultimate  use  of  the  site  as 
an  inner-city  park. 

Supervision  of  an  investigation  to  determine  ground- 
water  quality,  delineate  the  extent  of  groundwater  pollu¬ 
tion  and  develop  a  groundwater-quality  management 
program  for  a  six-county  area.  Evaluated  the  adequacy 
of  existing  groundwater-quality  standards  and  in¬ 
teracted  with  regulatory  agencies. 

Evaluation  of  groundwater  quality,  quantity  and 
facilities;  impact  on  groundwater  for  sites  in  semi-arctic 
environments  and  within  the  Columbia  River  Basin  Pro¬ 
ject  area.  , 

Environmental  assessment  for  a  200,000-BPCD  refinery 
on  a  semi-arid  island  with  extensive  groundwater  use  in 
the  West  Indies. 

Evaluation  of  structural  stability  problems  in  limestone 
solution  area  in  Pennsylvania. 

Supervision  of  a  leachate  collection  system  and  ground- 
water  monitoring  program  for  an  industrial  landfill. 

Investigation  of  potential  sources  of  petroleum  product 
found  to  be  discharging  through  the  subsurface,  at  the 
shore  of  Lake  Erie. 


Development  of  a  state-of-the-art  study  and  environmen¬ 
tal  analysis  of  the  geothermal  steam  industry. 

Publications 

Sheedy,  K.  A.,  1979,  “Three-Phase  Approach  to  Deter¬ 
mination  of  Site  Stability  in  Limestone”.  Presented  at 
Association  of  Engineering  Geologists  1979  Annual 
Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Schoenberger,  R.  J.,  Haderer,  P.,  Dovey, 
R.,  1979,  “Solid  Waste  Disposal  in  the  Coastal  Plain:  A 
Case  Study.”  Presented  at  Association  of  Engineering 
Geologists  1979  Annual  Meeting,  Chicago,  Illinois. 

Sheedy,  K.  A.,  Leis,  W.,  Thomas,  A.,  1980,  “Land  Use  in 
Limestone  Terrain,  Problems  and  Case  Study 
Solutions”.  In  Applied  Geomorphology ,  (The  “Bingham¬ 
ton”  symposia;  11)  George  Allen  and  Unwin,  1982. 

Sheedy,  K.  A.,  Leis,  W.  Bopp,  F.,  Anderson,  J.,  “Use  of 
Ground  Penetrating  Radar  in  Limestone  Terrain”. 
American  Geographers  Association,  1981. 

Sheedy,  K.  A.,  “Methodology  for  the  Selection  of  Low- 
Level  Radioactive  Waste  Disposal  Sites”.  American 
Nuclear  Society,  1982. 


Fields  of  Competence 

Hydrogeologic  investigations;  assessment  of  organic  and  in¬ 
organic  soil  and  groundwater  contamination;  environmental 
sampling  of  groundwater,  surface  water,  soil  and  sediments; 
analytical  chemistry;  instrumental  analysis  of  inorganic  and 
organic  compounds;  petrographic  analysis;  detection  of  heavy 
metals  contamination  of  groundwater  and  surface  water; 
evaluation  of  waste  contamination  or  mineralization  by 
geochemistry  of  soils,  sediments,  groundwater,  and  surface 
water. 


Experience  Summary 

Two  years  experience  in  applied  hydrogeology,  in¬ 
cluding  supervision  and  installation  of  environmental 
monitoring  systems;  environmental  soil,  sediment,  sur¬ 
face  water  and  groundwater  sample  collection;  en¬ 
vironmental  data  evaluation  and  management;  and 
hydrogeological  site  characterizations. 

Ten  years  experience  as  a  quality  control  analytical 
chemist  in  the  chemical  industry.  Experienced  with 
manufacture,  purification,  and  detection  of  organic  and 
inorganic  compounds.  Monitored  air  and  water  quality 
and  solid  waste  by-products  around  chemical  plant  pro¬ 
perty.  Research  experience  included  the  study  of  a 
disseminated  ore  prospect  in  granitic  formations  and 
unconsolidated  soils. 

Credentials 

B.A.,  Geology  and  Chemistry — Capital  University 
Columbus,  Ohio  (1975) 

M.S.,  Geology  and  Mineralogy— Ohio  State  University 
(1984) 

American  Chemical  Society 
Association  of  Exploration  Geochemists 
National  Water  Well  Association 


Employment  History 

1986-Present  WESTON 

1977-1986  ASARCO,  Inc. 

1975-1977  Chemical  Samples  Company 

Key  Projects 

Site  supervisor  for  the  installation  and  sampling  of  com¬ 
prehensive  environmental  monitoring  projects  which  in¬ 
cluded  soil  borings;  deep  and  shallow  monitoring  wells; 
geophysical  well  logging;  surface  geophysical  surveys 
(GPR  and  electromagnetic);  test  pit  excavation;  soil  gas 
surveys;  borehole  and  surface  soil  sampling;  ground- 
water  sampling;  surface  water  sampling;  and  hydraulic 
conductivity  testing,  such  as  slug  and  pump  tests. 

Conducted  and  participated  in  environmental 
assessments  of  properties  for  clients  participating  in 
real  estate  transactions. 

Participated  in  environmental  sampling  of  groundwater 
monitoring  wells,  surface  water,  soil  borings,  surface 
soils  and  test  pit  excavations. 

Helped  design  and  implement  a  data  collection  and 
management  system  using  portable  and  mainframe 
computers. 

Defined  the  extent  and  magnitude  of  groundwater  and 
surface  contamination  by  heavy  metals  in  and  around 
ASARCO,  Inc.  Zinc  Oxide  plant  in  Columbus,  Ohio. 

Assisted  in  project  to  establish  statistical  product 
control  procedures  in  ASARCO  Zinc  Oxide  plant  opera¬ 
tions. 

Participated  in  research  projects  for  the  American 
Society  for  Testing  and  Materials  for  development  of 
ASTM  standard  procedures. 

Evaluated  the  soil  geochemistry  of  a  molybdenum- 
copper  ore  prospect  near  Tonopah,  Nevada  (Master’s 
Thesis). 
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Fields  of  Competence 

Geologic  and  hydrogeologic  investigations;  supervision  of  soil 
borings  and  monitoring  well  installation;  soil,  groundwater, 
and  surface  water  sampling;  compilation  and  analysis  of 
detailed  geologic  and  hydrogeologic  data;  preparation  of  writ¬ 
ten  summaries  and  evaluations  of  field  activities  and 
hydrogeologic  and  geologic  data. 

Experience  Summary 

Over  one  year  experience  in  geologic  and  hydrogeologic  in¬ 
vestigations,  including  groundwater  monitoring  well  installa¬ 
tion  and  sampling  at  industrial  sites  and  U.S.  military 
installations. 

Assessed  groundwater  and  soil  contamination  data  from  in¬ 
dustrial  sites,  and  prepared  written  recommendations  for 
remedial  actions.  Performed  a  series  of  aquifer  drawdown 
tests  for  an  industrial  client.  Prepared  RCRA  Part  B  permit 
applications  for  hazardous  waste  storage  facilities. 

Credentials 

B.S.S.,  History— Cornell  College  (1981) 

B.S.,  Geology— Southern  Illinois  University  (1983) 

M.S.,  Geology— University  of  Iowa  (1986) 

Association  of  Groundwaters  Scientists  and  Engineers 

Employment  History 

1987-Present  WESTON 

1986-1987  Wang  Engineering,  Inc. 


William  L.  Niemann 


Key  Projects 

Participated  in  extensive,  multisite  hydrogeologic  investiga¬ 
tion  of  a  3,000-acre  U.S.  Air  Force  base.  Activities  included 
soil  borings,  groundwater  monitoring  well  installation,  and 
single-well  permeability  testing.  Prepared  written  summary 
of  drilling  program  and  participated  in  development  of  com¬ 
puter  program  to  calculate  hydraulic  conductivity  values  from 
single-well  permeability  test  data. 

Conducted  pre-closure  soil  contamination  assessments,  and 
prepared  written  reports  containing  clean-up  recommenda¬ 
tions  for  small  sites  run  by  a  major  U.S.  solvent 
man  ufactu  rer/recycler. 

Performed  a  series  of  aquifer  drawdown  tests  at  an  industrial 
site  to  determine  optimal  placement  and  pumping  rate  of  ad¬ 
ditional  wells  installed  as  part  of  a  remedial  groundwater  treat¬ 
ment  program. 

Participated  in  groundwater  sampling  of  124  groundwater 
monitoring  wells  and  an  aquifer  drawdown  test  at  a  U.S.  Army 
ammunition  plant. 

Prepared  RCRA  Part  B  permit  applications  for  hazardous 
waste  storage  facilities.  Activities  included  site  visits  and  in¬ 
teraction  with  various  state  and  local  governmental  officials 
and  agencies. 

Produced  computer-generated  contour  maps  of  chemical 
contamination  data  as  part  of  a  remedial  investigation  at  an 
Illinois  EPA  site. 


Professional  Profile 


6/88 


JON  D.  OLANDER 


Fields  of  Competence 

Geologic  and  hydrologic  investigations 
installation  of  groundwater  monitoring 
systems;  techniques  for  the  collection 
of  groundwater,  surface  water,  soil 
and  sediment  samples;  compilation  and 
evaluation  of  detailed  geologic  and 
hydrologic  data;  computer  modeling  for 
analyses  and  interpretation  of  hydro¬ 
geologic  conditions,  collection  of 
water  level  data  using  continuous 
water  level  recorders. 

Experience  Summary 

Over  one  year  of  experience  in  geo¬ 
logic  and  hydrogeologic  investigations 
including  investigation  at  landfill 
sites,  waste  disposal  and  spill  sites 
at  a  U.S.  Air  Force  Installation  and 
U.S.  EPA  sites.  Supervisor  of  dril¬ 
ling  program  for  multiple  site  ground- 
water  monitoring  system.  Assessment 
of  groundwater,  surface  water  and  soil 
contamination  for  recommendation  of 
remedial  actions.  Applied  computer 
modeling  to  analyses  of  groundwater 
aquifers. 

Credentials 

B.S.,  Geology — Iowa  State  University 
(1982) 

M.S.,  Geology — Iowa  State  University 
(1987) 

Association  of  Groundwater  Scientists 
and  Engineers,  NWWA 


American  Geophysical  Union 
Geological  Society  of  America 

Employment  History 

1987  -  Present  WESTON 

1983  -  1987  Iowa  State  Univer¬ 

sity,  Department  of 
Earth  Sciences 

Key  Projects 

Conducted  hydrogeo logic  investigation 
for  U.S.  Air  Force  Installation  Res¬ 
toration  Program  Phase  II.  Supervised 
and  performed  field  investigation  of 
waste  disposal  and  spill  sites  related 
to  base  activities.  Field  activities 
included  installation  of  41  monitoring 
wells,  environmental  sampling  of 
groundwater,  surface  water  and  soil, 
hydraulic  conductivity  testing  and 
continuous  water  level  monitoring. 

Performed  ground  penetrating  radar 
survey  as  part  of  a  real  estate 
assessment  for  a  confidential  client. 

Conducted  permeability  testing  of 
limestone  bedrock  using  single  packer 
and  dual-packer  systems  and  the  in¬ 
stallation  of  a  piezometer  network. 

Performed  oversight  activities  of  a 
sediment  sampling  program  at  a  Super¬ 
fund  site.  Maintained  daily  logs  of 
all  activities  performed  and  the 
methods  that  were  used. 


6/88 
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Gregory  S.  Kinsall 


Fields  of  Competence 

Geology  and  hydrogeology  with  emphasis  on  groundwater 
contamination;  development  and  implementation  of  en¬ 
vironmental  sampling  plans;  performance  and  evaluations  of 
single-well  hydraulic  conductivity  tests;  use  of  surface 
geophysical  techniques  for  the  investigation  of  subsurface 
contaminant  conditions;  extensive  stratigraphic  logging  and 
evaluation. 

Experience  Summary 

Over  one  year  experience  in  hydrogeology,  involving  such 
activities  as:  monitor  well  installation;  monitor  well  develop¬ 
ment;  hydraulic  conductivity  testing;  environmental  sam¬ 
pling  of  groundwater,  surface  water,  and  soil;  development 
of  major  environmental  sampling  plans.  Over  one  year  ex¬ 
perience  in  geophysics,  involving  use  of:  ground  penetrating 
radar  (GPR);  electromagnetic  conductivity  (EM-31  and 
EM-34);  magnetometry. 

One  year  experience  as  a  well  site  geologist  logging 
stratigraphy  of  the  Gulf  Coast  and  southwest  Texas  regions. 

Credentials 

B.S.,  Geology — Southern  Illinois  University  (1985) 
Association  of  Groundwater  Scientists  and  Engineers 
Geological  Society  of  America 


Employment  History 

1987-Present  WESTON 

1986  Illinois  Department  of  Mines  and 

Minerals 

1 985-1 986  Anadrill-Schlumberger 

Key  Projects 

Served  as  field  geologist  on  a  major  U.S.  Air  Force  en¬ 
vironmental  study.  Activities  included:  development  of  sam¬ 
pling  plan  for  61  monitor  wells;  development  of  surface  water 
sampling  plan;  monitor  well  development;  performance  and 
evaluation  of  hydraulic  conductivity  tests  on  61  monitor  wells. 

Served  as  part  of  geophysical  team  at  a  U.S.  Army  Installa¬ 
tion.  Geophysical  duties  included:  several  ground  penetrating 
radar  (GPR)  surveys;  several  electromagnetic  (EM-34) 
surveys;  reduction  and  evaluation  of  geophysical  data. 

Member  of  environmental  sampling  team  investigating  PCB 
contamination  along  a  transcontinental  pipeline.  Activities  in¬ 
cluded  implementation  of  groundwater  sampling  plan  and  in¬ 
stallation  of  dedicated  pump  systems  for  monitor  wells. 

Principal  Investigator  at  a  drum  sampling  site.  Field  activities 
included  sampling,  identification,  and  compilation  of  cyanide- 
contaminated  drums. 

Member  of  geophysical  team  at  a  U.S.  Army  depot.  Activities 
included:  setup  of  two  extensive  grid  systems;  magnetic 
gradiometer  survey  of  grids;  evaluation  of  geophysical  data. 

Principal  Geologist  on  many  industrial  geophysics  projects, 
utilizing  ground  penetrating  radar  (GPR),  electromagnetics, 
and  magnetics. 


Professional  Profile 


Fields  of  Competence 

Data  base  design,  implementation  and  management  on  main¬ 
frame  computer  systems  and  microcomputers,  software 
design  and  application  utilizing  the  following  computer 
languages:  FORTRAN,  COBOL,  PASCAL,  C,  BASIC,  LISP, 
and  dBASE  III  Plus,  interaction  and  communication  between 
mainframes  and  microcomputers,  computer  graphics. 

Experience  Summary 

Experience  in  software  design  and  application  on  various 
computer  systems:  Sperry/Univac  1100,  VAX,  Sperry  PC/IT, 
IBM  XT/AT,  IBM/370,  and  Tektronix  computer  graphics  soft¬ 
ware  system.  Experience  in  various  computer  software 
packages:  Wordstar  2000,  Crosstalk,  Quickbasic,  Dos, 
Freelance,  Lotus  1-2-3,  SAS,  computer  graphics. 

Credentials 

B.S.,  Computer  Science— Drexel  University  (expected  in 
1988) 

Employment  History 

1984-Present  WESTON 


Key  Projects 

Designed  the  data  base  and  the  software  system  for  a 
Chemical  Inventory  Tracking  System  for  a  major  precious 
metals  firm  and  a  glass  works  firm,  which  can  also  be  used 
in  conjunction  with  material  safety  data  sheet  (MSDS)  soft¬ 
ware  packages. 

Designed  and  implemented  an  interactive,  user-friendly  data 
processing  system  which  transformed  the  data  received 
through  WESTON’s  RAMDAS  (Remote  Air  Monitoring  Data 
Acquisition  System)  into  the  SAROAD  output  tables.  This 
system  has  been  used  extensively  for  reporting  the  air 
monitoring  results  for  over  20  monitoring  sites. 

Designed  a  data  base  system  for  a  major  refinery  for  weekly 
air  toxic  monitoring  data.  Developed  software  for  legal  reports. 
Summarized  information  stored  in  data  bases. 

Designed  a  data  base  system  for  microcomputer  to  store 
stack  sampling  surveys.  Developed  software  for  report 
generation  of  sampling  results. 

Modified  the  U.S.  EPA’s  computer  model  (Industrial  Source 
Complex  Short-Term)  ISCST  for  dry  and  wet  deposition  utiliz¬ 
ing  a  micro  meteorological  parameterization  consistent  with 
California  ARB  requirements. 

Designed  a  data  base  system  for  a  major  New  York  Univer¬ 
sity  to  store  the  results  of  a  comprehensive  asbestos  survey. 
Produced  reports  summarizing  costs,  analysis  of  samples, 
and  summary  by  rooms. 
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Fields  of  Competence 

Toxicology  and  risk  assessment;  industrial  hygiene  theory 
and  applications,  including  safety  and  health  evaluations  and 
environmental  audits;  construction  safety;  health  physics 
(ionizing  and  nonionizing  radiation)  and  radiation  safety  in 
the  clinical  and  industrial  arena;  asbestos  hazard  evaluation, 
control,  and  removal. 

Experience  Summary 

Eight  years  experience  in  health  and  safety,  including  in¬ 
dustrial  hygiene,  applied  health  physics,  biosafety,  and  hazar- 
dous/infectous  waste  management.  Training  and  program 
management  in  health  and  safety,  industrial  hygiene,  and 
radiation  safety.  Project  management  of  risk  assess¬ 
ment/hazard  evaluation  of  impact  due  to  chemical  process 
plants,  landfills,  mixed-waste  facilities,  and  proposed  solid 
waste  and  hazardous  waste  incineration  facilities. 

Credentials 

B.S.,  Biology — Michigan  Technological  University  (1977) 
M.S.,  Health  Physics— Purdue  University  (1979) 

Ph.D.,  Toxicology— New  York  University  (1986) 

Society  of  Toxicology,  Mid-Atlantic  Chapter 

Health  Physics  Society 

American  Industrial  Hygiene  Association 

Employment  History 

1986-Present  .  WESTON 

1985-1986  New  York  University  Medical 

Center— Environmental  Affairs 

1981-1985  New  York  University  Medical 

Center— Radiation  Safety 

Key  Projects 

Performed  a  comprehensive  records  audit  of  over  30  solid 
waste  disposal  companies  and  their  receiving  facilities  prior 
to  acquisition  by  a  major  waste  management  company. 


Performed  numerous  real  estate  audits  prior  to  property 
transfer  which  involved  issues  of  asbestos,  PCBs,  and 
underground  storage  tanks  on  the  sites. 

Project  manager  for  several  risk  assessments  associated  with 
RI/FS  process  for  landfills. 

Assisted  in  the  development  and  implementation  of  the 
40-hour  hazardous  waste  training  course  for  employees  at 
the  U.S.  DOE’s  Hanford  Nuclear  Reservation,  Washington. 

Development  and  implementation  of  a  program  for  com¬ 
pliance  of  health  care  institutions  with  Federal  ethylene 
oxide  standards.  This  program  included  worker  training, 
development  of  a  24-hour  monitoring  program  and  emergency 
response. 

Project  manager  for  an  infectious  waste  audit  of  a  health 
care/research  facility,  including  waste  stream  management, 
and  pre-  and  post-generation  handling.  This  project  involved 
evaluation  of  sterilization  and  waste  disposal  hardware,  in¬ 
cluding  autoclaves  and  incinerators. 

Project  scientist  on  the  air  pollution  risk  assessment  for  a  pro¬ 
posed  resource  recovery  facility  for  Westinghouse  in  Bloom¬ 
ington,  Indiana. 

Project  manager  for  several  large-scale  audits  for  asbestos- 
containing  building  material.  Determined  hazard  and  subse¬ 
quent  phasing  of  asbestos  removal  projects  by  use  of  the 
Navy  algorithm. 

Prepared  site-specific,  long-term  asbestos  management  pro¬ 
grams  for  controlling  hazard  until  removal  was  possible. 

Project  manager  for  several  large-scale  asbestos  removal 
projects,  including  removal  specification  determination. 

Assisted  in  development  of  joint  litigation  against  an  asbestos 
manufacturer  for  the  American  Hospital  Association. 

Project  manager  for  a  medical  gas  monitoring  program  in  16 
operating  rooms,  including  implementation  of  a  leak  check 
and  maintenance  program  for  all  anesthesiology  equipment. 

Project  manager  for  evaluation  of  hazards  (pathological  and 
chemical)  associated  with  the  processing  of  human  tissue 
samples  in  clinical  analytical  pathology  and  histology  labs. 

Right-to-know  training  of  medical  and  research  staff  of 
hazards  associated  with  their  work.  This  included  emergency 
response  training  for  chemical  spills. 


Professional  Profile 


Publications 

Dewey,  W.C.  and  J.L.  Wilson,  “Transient  Thermal  Tolerance: 
Cell  Killing  and  Polymerase  Activities.”  Radiation  Research 
92:611*614,  1982. 

Lippmann,  M.  and  J.L  Wilson,  “Effect  of  Lung  Airway 
Branching  Pattern  and  Gas  Composition  on  Particle  Deposi¬ 
tion:  I.  Background  and  Literature  Review.”  Experimental  Lung 
Research,  14:311-320,  1988. 

Wilson,  J.L.,  D.M.  Spektor,  and  M.  Lippmann,  “Effect  of  Lung 
Airway  Branching  Pattern  and  Gas  Composition  on  Particle 
Deposition:  II.  Experimental  Studies  in  Human  and  Canine 
Lungs.”  Experimental  Lung  Research ,  14:321-328,  1988. 


Lippmann,  M.,  A.I.  Nikiforov,  J.L.  Wilson,  and  D.  Spektor,  “Ef¬ 
fects  of  Airway  Branching  Pattern  on  Particle  Deposition  in  the 
Lung.”  Annals  of  Occupational  Hygiene,  in  press. 

Wilson,  J.L.,  “Conducting  Building  Surveys  for  Asbestos: 
Architectual,  Engineering,  and  Industrial  Hygiene  Perspec¬ 
tives.”  Presented  at  Current  Issues  in  Asbestos  Control, 
Northwest  Center  For  Occupational  Health  and  Safety,  Univer¬ 
sity  of  Washington,  1987. 

Wilson,  J.L.,  “Personal  Protective  Equipment  For  Women.” 
Presented  at  Working  Women:  Occupational  Health  Issues  of 
the  1980s,  Northwest  Center  For  Occupational  Health  and 
Safety,  University  of  Washington,  1988. 


P.  STEVEN  YOUNG,  P.G. 


Registration 

Registered  Professional  Geologist  in 
the  State  of  North  Carolina, 

Fields  of  Competence 

Groundwater  hydrology;  hydrogeochemis¬ 
try;  computer  simulation  of  ground- 
water  flow  systems  and  contaminant 
transport;  groundwater  flow  system 
analysis;  groundwater  contamination 
assessment;  hydrogeo logic  investiga¬ 
tions  of  hazardous  waste  sites. 

Experience  Summary 

More  than  eight  years  of  experience  in 
hydrogeology,  including  investigation 
of  contamination  of  existing  hazardous 
waste  sites  and  industrial  facilities, 
location  of  municipal  water  supply 
wells,  and  evaluation  of  groundwater 
impacts  from  land  application  of  waste- 
water  disposal  systems.  Conducted  com¬ 
puter  modeling  studies  of  groundwater 
flow  systems  and  contaminant  transport 
of  hazardous  waste  sites.  Conducted 
hydrogeologic  investigations  at  haz¬ 
ardous  waste  and  petroleum  hydrocarbon 
contamination  sites.  Supervised  three 
RI/FS  projects  at  NPL  sites  in  complex 
coastal  plain  geology.  Developed  a 
response,  investigation,  and  remed¬ 
iation  program  for  petroleum  hydro¬ 
carbon  contamination  resulting  from 
leaking  underground  storage  tanks  in 
the  Atlantic  coastal  plain. 

Credent ials 

B.S.,  Earth  Science/Geology,  The  Penn¬ 
sylvania  State  University  (1979) 


M.A.S.,  Water  Resources,  The  Universi¬ 
ty  of  Delaware  (1985) 


Association  of  Groundwater  Scientists 
and  Engineers 


American  Geophysical  Union 

Employment  History 

1986-Present  WESTON 


1984-1986  Delaware  Department  of 

Natural  Resources  and 
Environmental  Control 


1983-1984  University  of  Delaware 

1979-1983  Tatman  and  Lee 

Associates,  Inc. 

Key  Projects 

Associate  Program  Manager  for  implemen¬ 
tation  of  remedial  investigtions  at 
several  Department  of  Defense  installa¬ 
tions  across  the  United  States.  Respon¬ 
sible  for  maintaining  technical  quality 
throughout  the  program. 


Manager  of  the  Hydrogeology  Section  in 
WESTON's  Geosciences  Department. 
Responsibilities  include  supervision 
of  14  professionals,  staff  develop¬ 
ment,  quality  control,  and  financial 
tracking. 

Supervised  investigation  of  waste 
material  and  soils  at  a  U.S.  Depart¬ 
ment  of  Energy  facility  in  Ohio.  Used 
a  combination  of  geophysics  and  inten¬ 
sive  sampling  to  maintain  the  most 
cost-effective  program  possible. 


Professional  Profile 


Used  numerical  computer  modeling 
techniques  to  support  development  of 
expanded  site  investigation  at  an 
industrial  site  in  California.  Included 
development  of  an  improved  modeling 
approach  to  contaminant  source 

representation. 


anagement  of  the  remedial  investiga¬ 
tion  activities  at  an  NPL  hazardous 
waste  site  in  Delaware.  Included  design 
and  installation  of  a  monitor  well  net¬ 
work,  coordination  of  geophysical  sur¬ 
veys  and  soil,  surface  water,  and 
groundwater  sampling.  Also  involved 
participation  in  extensive  distributed 
parameter  numerical  modeling  of  the 
site. 


Supervision  of  the  remedial  investiga¬ 
tion  activities  at  an  NPL  site  in 
central  Delaware.  Duties  included 
irect  responsibility  for  all  staff 
personnel,  coordination  of  field  and 

laboratory  activities,  and  budget 
review,  ^ 


eve  opment  of  a  response  investiga- 
lon  and  remediation  program  for 
leaking  underground  storage  tanks  in 
Delaware.  Provided  supervision  and 
technical  support  for  staff-level 
scientists  performing  field  investiga¬ 
tions.  Design  of  standard  response 
procedures  based  on  the  nature  of 
petroleum  hydrocarbon  contamination  in 
the  Atlantic  Coastal  Plain.  Staff 
evelopment  and  improvement  of  equip¬ 
ment  and  procedures  were  critical  to 
program  development. 


P.  STEVEN  YOUNG 
(cont I nued) 


Initiated  and  directed  several  hydro¬ 
geologic  investigations  at  groundwater 
contamination  sites  throughout  Dela¬ 
ware.  Involved  design  of  field  inves¬ 
tigation,  sample  collection,  data  ana¬ 
lysis,  and  report  preparation.  Many  of 
these  reports  have  been  published  by 
e  Delaware  Department  of  Natural 
Resources  and  Environmental  Control. 


tr  wujiiuulcI. 

a  r  -  -...uxauiuii  tecnniques 

to  obtain  solute  transport  predictions 
at  a  hazardous  waste  landfill  in  the 
Atlantic  Coastal  Plain.  These  predic¬ 
tions  were  prepared  as  input  to  a 
Feasibility  Study. 


Development  of  groundwater-based  pub¬ 
ic  water  supplies  for  several  public 
water  supply  systems.  Included  ground- 
water  budget  analysis,  evaluation  of 
existing  and  potential  capacity,  site 
selection  for  new  well  installation, 
and  well  construction  supervision. 

Pub  I icat ions 


Apgar,  M.A.,  P.S.  Young,  and  R.L 
McAllister,  -Regional  Variation  in 
Determining  Remedies  for  Cases  of 
Groundwater  Contamination  in  the 
Atlantic  coastal  Plain  of  Delaware." 
Abstract  presented  at  the  Association 
of  Groundwater  Scientists  and  Engin¬ 
eers,  Baltimore,  Maryland,  1985. 

Apgar,  M. A.  and  P.S.  Young,  "Superfund 
—  Repairs  in  Order."  Presented  at  the 
Anatomy  of  Superfund  Conference,  Kansas 
ity,  Missouri,  September  23,  1986. 


Edward  A.  Need,  P.G. 


Certification 

Certified  Professional  Geologist  in  the  State  of  Indiana. 
Licensed  Geologist  in  the  State  of  North  Carolina.  Registered 
Professfona!  Geologist  in  the  State  of  South  Carolina.  Cer¬ 
tified  Professional  Geologist,  American  Institute  of  Profes¬ 
sional  Geologists. 

Fields  of  Competence 

Department  management  and  operations;  hydrogeologic 
studies;  site  characterization  of  uncontrolled  hazardous  waste 
facilities;  groundwater  monitoring  programs  for  RCRA  per¬ 
mitting;  environmental  compliance  audits;  remedial  investiga¬ 
tion  planning;  project  management;  assessment  of  organic 
an..  |n°r9anic  groundwater  contamination;  evaluation  of  site 
suitability  and  permitting  for  solid  and  hazardous  waste  land¬ 
fills;  interpretation  of  geologic  and  hydrogeologic  conditions 
relative  to  civil  engineering  and  construction  projects;  en¬ 
vironmental  sampling  of  groundwater,  surface  water,  soil  and 
sediment. 

Experience  Summary 

Eight  years  experience  involving  geological  and 
hydrogeological  aspects  of  environmental  and  engineering 
problems  with  emphasis  on  CERCLA  investigations,  RCRA 
permitting  and  glacial  geology.  Responsibilities  have  included 
geosciences  department  management;  project  management; 
investigation  planning;  cost  and  schedule  development  and 
control;  field  management  of  monitoring  well  installation  and 
environmental  sampling;  monitoring  well  network  design;  site 
evaluation;  and  remedial  action  development.  Projects  have 
involved  uncontrolled  and/or  abandoned  waste  sites;  RCRA- 
regulated  facilities  with  surface  impoundments  and  landfills; 
and  contamination  of  soil  and  groundwater  from  wastes  of 
wood  treating,  metal  finishing,  coal  gas  manufacture, 
pigments  manufacture,  cement  manufacture,  petrochemical 
agricultural  supply,  and  foundry  industries. 

Credentials 

B.A.,  Geology— Williams  College  (1978) 

M.S.,  Geology— University  of  Wisconsin,  Madison  (1980) 

M.S.  Water  Resources  Management— University  of  Wiscon¬ 
sin,  Madison  (1981) 


American  Institute  of  Professional  Geologists 
Geological  Society  of  America 
Association  of  Groundwater  Scientists  and  Engineers 
American  Quaternary  Association 

Employment  History 


1984-Present 

1981-1984 


1980-1981 


Key  Projects 


WESTON 

D’Appolonia  Consulting  Engineers, 
Inc./D'Appolonia  Waste  Management 
Services,  Inc. 

Wisconsin  Geological  and  Natural 
History  Survey 


Geosciences  Manager  in  regional  office  responsible  for  staff 
of  16  hydrogeologists,  geologists,  geophysicists  and 
geochemists  with  respect  to  professional  development,  proj¬ 
ect  assignments,  technical  performance  and  quality  control 
for  projects  involving  CERCLA  site  investigations,  RCRA  per¬ 
mitting  and  groundwater  monitoring,  and  solid  waste  landfill 
permitting. 

Project  Manager  and  Project  Hydrogeologist  for  RCRA 
hydrogeologic  characterization  and  groundwater  monitoring 
program  at  former  pigment  manufacturing  facility  in 
southeastern  Kansas.  Concluded  monitoring  not  needed  due 
to  lack  of  on-site  recharge,  attenuative  capacity  of  soil,  and 
upward  gradient  from  uppermost  confined  aquifer. 

Project  Hydrogeologist  and  Principal  Investigator  for  CERCLA 
site  investigation  at  abandoned  municipal  landfill  adjacent 
to  major  river  in  north-central  Illinois  utilizing  geophysics,  land¬ 
fill  gas  surveys,  monitoring  wells  and  environmental  sampling. 

Project  Hydrogeologist  and  Principal  Investigator  for  CERCLA 
site  investigation  at  closed  liquid  waste  treatment  and  in¬ 
cineration  facility  in  southwestern  Ohio  involving  complex 
glacial  stratigraphy  and  multiple  perched  groundwater 
system,  and  on-site  management  of  five-person  field  in¬ 
vestigation  team  performing  a  wide  range  of  environmental 
sampling  activities. 

Project  Hydrogeologist  and  Project  Manager  for  investiga¬ 
tion  of  possible  groundwater  contamination  of  major  alluvial 


Professional  Profile 


aquifer  from  uncontrolled  release  of  concentrated  liquid  fer¬ 
tilizer,  including  setup  of  a  small  on-site  laboratory,  and  train¬ 
ing  of  plant  staff  in  laboratory  operations  and  groundwater 
sampling;  also  involved  negotiation  assistance  for  develop¬ 
ment  of  an  administrative  consent  order. 

Project  Hydrogeologist  on  multidisciplinary  environmental 
audit  team  for  inspection  of  a  cellophane  manufacturing  facili¬ 
ty  which  documented  compliance  with  existing  regulations 
but  also  a  relatively  high  potential  for  future  groundwater  con¬ 
tamination  due  to  inadequate  spill-control  structures  in 
organic  and  inorganic  chemical  bulk  storage  areas. 

Project  Hydrogeologist  for  preparation  of  groundwater 
monitoring  section  of  RCRA  Part  B  permit  application  at 
uranium  hexafluoride  processing  facility  adjacent  to  a  major 
river  in  southern  Illinois,  involving  issues  of  monitoring 
seasonally  perched  water  tables  and  the  effects  of  temporary 
groundwater  flow  reversals  (caused  by  flood  stages  in  the 
river)  on  the  performance  of  the  groundwater  monitoring 
system. 

Project  Geologist  and  Project  Manager  for  investigation  of 
heaving  problems  caused  by  interaction  of  clay  soils  and  spilled 
caustic  soda  at  major  chemical  manufacturing  facility. 

Project  Hydrogeologist  for  investigation  of  surface  and 
groundwater  contamination  resulting  from  disposal  of  cement 
kiln  dust  in  an  abandoned,  water-filled  quarry. 

Project  Hydrogeologist  on  project  involving  extensive  con¬ 
tamination  of  shallow  drinking  water  supply  with  volatile 
organic  solvents,  requiring  interaction  with  public  interest 
organizations  and  state  agencies  (health,  regulatory,  scien¬ 
tific  and  legal). 

Project  Hydrogeologist  for  comprehensive  study  of  soil  and 
groundwater  contamination  at  site  of  former  wood-treating 
operation,  including  investigation,  feasibility  and  remedial  ac¬ 
tion  design. 

Project  Geologist  on  multifirm  geotechnical  engineering  team, 
responsible  for  evaluating  glacial  and  post-glacial  soil  material 
with  respect  to  feasibility  of  CSO  sewer  construction  and 
WWTP  lake  fill  expansion. 


Publications 

Need,  E.A.,  “Pleistocene  Geology  of  Brown  County,  Wiscon¬ 
sin.”  Information  Circular  No.  48,  Wisconsin  Geological  and 
Natural  History  Survey,  19  p.,  map,  1985. 

Schneider,  A.F.  and  E.A.  Need,  “Lake  Milwaukee:  An  ‘Early’ 
Proglacial  Lake  in  the  Lake  Michigan  Basin.”  Quaternary 
Evolution  of  the  Great  Lakes ,  Karrow,  P.F.  and  Calkin,  P.E. 
eds.,  Geological  Assoc,  of  Canada  Special  Paper  30,  pp. 
55-62,  1985. 

Need,  E.A.  and  M.J.  Johnson,  “Stratigraphy  and  History  of 
Glacial  Deposits  along  Wisconsin’s  Lake  Superior 
Shoreline— Wisconsin  Point  to  Back  Bay.”  Geoscience 
Wisconsin ,  Vol.  9,  pp.  21-51,  1984. 

Need,  E.A.  and  M.J.  Costello,  “Hydrogeologic  Aspects  of 
Slurry  Wall  Isolation  Systems  in  Areas  of  High  Downward  Gra¬ 
dients.”  Proceedings  of  the  Fourth  National  Symposium  and 
Exposition  on  Aquifer  Restoration  and  Groundwater  Monitor¬ 
ing,  National  Water  Well  Association,  Columbus,  Ohio,  1984. 

Schneider,  A.F.  and  E.A.  Need,  “Lithologic  and  Stratigraphic 
Evidence  for  a  Late  Mid-Woodfordian  Proglacial  Lake  in  the 
Lake  Michigan  Basin.”  Geological  Society  of  America 
Abstracts ,  Vol.  15,  No.  6,  p.  680,  1983. 

Need,  E.A.,  “The  Quaternary  Stratigraphy  of  the  Lower 
Milwaukee  and  Menomonee  River  Valleys,  Milwaukee, 
Wisconsin.”  Lake  Pleistocene  History  of  Southeastern  Wiscon¬ 
sin,  Mickelson,  D.M.  and  L.  Clayton,  eds.,  Geoscience 
Wisconsin,  Vol.  7,  pp.  24-42,  1983. 

Costello,  M.J.,  D.  Scherzer,  E.A.  Need,  "Foundry  Waste 
Audits  Reuse  for  Construction.”  Sixth  Annual  Madison  Con¬ 
ference  of  Applied  Research  and  Practice  on  Municipal  and 
Industrial  Waste.  Engineering  and  Applied  Science,  Univer¬ 
sity  of  Wisconsin  Extension,  Madison,  Wisconsin,  1983. 

Need,  E.A.,  M.D.  Johnson,  and  D.M.  Mickelson,  “Till 
Stratigraphy  and  Glacial  History  Along  the  Western  Shoreline 
of  Wisconsin’s  Bayfield  Peninsula.”  Geological  Society  of 
America  Abstracts,  Vol.  13,  No.  6,  p.  311,  1981. 


Fields  of  Competence 


Key  Projects 


Project  management  and  data  management  for  analytical 
projects,  including  U.S.  EPA  Contract  Laboratory  Organics 
Program,  U.S.  EPA-CLP  dioxin  program,  USATHAMA  IRP 
program  management,  quality  assurance/quality  control. 

Experience  Summary 


Twelve  years  of  environmental  analytical  experience  as 
a  chemist,  data  manager,  project  manager  and  senior 
project  scientist.  Coordinate  USATHAMA  and  U.S.  Air 
Force  installation  restoration  with  field  and  laboratory 
personnel,  monitor  sample  schedules,  track  samples 
and  data,  interface  with  client,  maintain  quality  control 
charts.  Project  coordination  for  state  and  Federal  CLP 
programs.  Experience  as  project  manager  on  U.S.  EPA 
dioxin  programs  for  Eastern  Missouri  cleanups. 
Preparation  of  Standard  Operating  Procedures,  QC 
plans;  development  of  sample  tracking  and  chain-of- 
custody  systems. 

Additional  experience  includes  monitoring  laboratory 
QC  procedures  and  supervising  analysis  of  audit 
samples.  Preparation  of  client  reports. 

Credentials 


B.S.,  Chemistry— DickinsorrCollege  (1973) 
American  Chemical  Society 
Association  of  Official  Analytical  Chemists 

Employment  History 


1986-Present 

1974-1986 

1973-1974 

1969-1973 


WESTON 

Envirodyne  Engineers,  Inc. 
Chilton  Publishing 
Dickinson  College 


Project  Manager  of  two-year  analytical  contract  with 
New  York  State  Department  of  Environmental  Conserva¬ 
tion.  Coordinator  between  laboratory  and  numerous 
client  personnel  in  scheduling  sample  receipt.  Monitor 
sample  status  and  reporting. 

Laboratory  coordinator  and  central  communications 
person  for  Air  Force  tasks.  Coordinate  sampling  and 
analysis  schedule  with  task  managers  and  laboratory 
personnel.  Monitor  analytical  progress  and  data  reporting. 

Program  Manager  for  U.S.  EPA-CLP  dioxin  IFB  and  SAS 
programs.  Scheduled  sample  receipt  and  analysis. 
Reviewed  data,  prepared  reports,  submitted  billing  infor¬ 
mation  to  accounting  and  supervised  document  control. 
Prepared  Standard  Operating  Procedures  for  the  dioxin 
and  IFB  projects. 

Project  Manager  for  two-year  contract  with  U.S.  Army 
Corps  of  Engineers  district  for  sampling  and  analysis  in 
the  Great  Lakes.  Scheduled  tasks  with  client,  prepared 
invoices,  monitored  labor  costs  and  prepared  data 
reports. 

Data  Manager  and  Project  Coordinator  for  U.S.  EPA  Ef¬ 
fluent  Guidelines  Division  contracts  for  organics, 
plastics,  rubber  and  timber  industries.  Developed 
laboratory  record-keeping  system  including  chain-of- 
custody,  work  request,  extraction  records  and  sample 
log  forms.  Revised  company  sampling  manual  for  Con¬ 
solidated  Permits  Program. 

Laboratory  Project  Manager  for  USATHAMA  multi¬ 
installation  contract.  Supervised  preparation  and  ship¬ 
ment  of  sample  bottles,  receipt  of  samples.  Monitored 
scheduling  of  sample  analysis  and  tracked  sample  flow. 
Reviewed  inorganic  and  organic  data.  Supervised 
laboratory  certification,  established  and  maintained 
quality  control  charts  to  monitor  compliance  with 
client’s  QA  program.  Wrote  analytical  sections  of  pro¬ 
posals,  reports,  QA  and  technical  plans. 


Professional  Profile 


Michael  G.  Stapleton 


Fields  of  Competence 

Industrial  waste  treatability  studies;  chemical  treatment 
of  hazardous  and  industrial  wastes;  groundwater 
monitoring;  soil  sampling;  and  wet  chemical  en¬ 
vironmental  sample  analyses. 

Experience  Summary 

Bench-scale  modeling  of  industrial  waste  treatment 
methods;  RCRA  testing  for  EP  toxicity,  groundwater 
quality  monitoring;  and  wet  chemical  analyses  of  en¬ 
vironmental  samples. 

Instrumentation  experience:  atomic  absorption,  in¬ 
frared,  UV-VIS  spectrophotometers. 

Credentials 

B.S.,  Earth  and  Environmental  Sciences— Wilkes  Col¬ 
lege  (1981) 

Employment  History 

1984-Present  WESTON 

1981-1984  Chem-Clear,  Inc. 


Key  Projects 

Assistant  Project  Scientist  for  execution  of  static 
bioassays  for  a  pharmaceutical  firm  as  part  of  NPDES 
compliance  testing. 

Participant  in  large-scale  water  quality  and  biological 
sampling  project  along  40  miles  of  a  North  Carolina  river 
for  a  major  paper  company. 

Industrial  source  emission  testing  projects  involving 
glass  manufacturing,  asphalt  production,  steel 
manufacturing,  and  chlorinated  organic  producing 
facilities. 

Attendance  at  a  training  session  for  initial  site  in¬ 
vestigation  of  hazardous  waste  dump  sites. 

Participation  in  two  on-site  information  gathering  ses¬ 
sions,  looking  into  past  and  present  chemical  use  and 
disposal  at  present  air  force  facilities. 

Investigation  and  development  of  testing  methods  of 
anaerobic  digestion  inhibition  for  a  major  chemical  firm. 

Participant  in  bathymetric  study  for  PSE&G. 


Professional  Profile 


PETER  ERDNWEIN 


Fields  of  Competence 

Multi-pathway  risk  assessment;  site  re- 
conaissance;  saf tey  assessment  toxico¬ 
logy;  clinical  toxicology;  water  chem¬ 
istry;  evaluation  of  field  data;  per¬ 
sonnel  management;  preparation  of  toxi¬ 
cology  and  fate  profiles. 

Experience  Summary 

Over  two  years  experience  as  a  labora¬ 
tory  technician  in  health-related  in¬ 
dustry.  Wide  experience  in  risk  as- 
essment  process  including  contaminant 
characterization,  exposure  assessment, 
and  risk  modeling. 

Credent i a  1 s 

B . S . ,  Toxicology  —  Philadelphia  Col¬ 
lege  of  Pharmacy  &  Science  (1988) 

Employment  History 


1988 

-  Present 

WESTON 

1987 

-  1988 

DHS  Insurance  Corp. 

1986 

-  1987 

Smith  Kline  Beckman 

1984  -  1985  Ciba  Geigy  Corp. 

1982  -  1983  American  Health  Found. 

Key  Projects 

Responsible  for  fate  and  exposure  char¬ 
acterization  in  a  risk  assessment  for 
Uranium  Mill  Tailings  Remedial  Action 
Project  -  Green  River,  Utah. 

Responsible  for  site  reconaissance , 
screening  of  contaminants  of  concern, 
and  soil  exposure  pathways  for  a  risk 
assessment  of  a  biomedical  waste  in¬ 
cinerator  for  Smith  Kline  Bioscience, 
West  Norriton,  Pennsylvania. 

Responsible  for  characterization  of 
ingredient  chemicals  for  a  chemical 
compatibility  assessment  for  Okidata, 
Cherry  Hill,  New  Jersey.. 

Prepared  toxicolgy  and  fate  profiles 
for  Atlantic  Richfield  Chemical  Compa¬ 
ny,  Newtown  Square,  Pennsylvania. 

Responsible  for  characterization  of 
potential  human  and  industrail  ground- 
water  use  for  an  exposure  assessment 
for  Pacific  Valves,  Long  Beach,  Cali¬ 
fornia. 


Qn?4r--i  n  /  Aft _ _ 
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Robert  H.  Gilbertsen 


Registration 

Registered  Engineer-in-Training  in  the  State  of  Indiana. 

Fields  of  Competence 

Remedial  investigation  and  feasibility  study;  environmental 
model  development  and  application;  construction  inspection; 
environmental  impact  assessment;  environmental  audit;  com¬ 
pliance  monitoring. 

Experience  Summary 

Experience  with  various  aspects  of  hazardous  waste  feasibility 
studies,  including  alternative  remediation  and  alternative 
generation  and  comparison;  predesign  report  preparation. 

Experience  in  environmental  audits  includes  visual,  chemical, 
and  geophysical  survey  for  real  estate  transaction. 

Experience  in  regulatory  compliance  includes  preparation  of 
hazardous  waste  disposal  unit’s  sampling  and  statistical 
analysis  plan. 

Experience  in  environmental  impact  assessment  includes 
preparation  of  portions  of  a  report  detailing  the  environmen¬ 
tal  impact  of  a  high-energy  physics  research  facility. 

Other  experience  includes  conceptual  and  detailed  civil 
engineering  design,  construction  inspection,  and  environmen¬ 
tal  permit  preparation.  - 

Credentials 

B.S.,  Civil  Engineering — Purdue  University  (1985) 

M.S.,  Environmental  Engineering— University  of  North 
Carolina  (1987) 

American  Society  of  Civil  Engineers,  Secretary  of  Illinois  Sec¬ 
tion,  Environmental  Engineering  and  Water  Resources 
Division 

American  Water  Works  Association 
National  Water  Well  Association 
Tau  Beta  Pi 
Chi  Epsilon 


Employment  History 

1988-Present  WESTON 


1987-1988 
1985-1987 
1985  (Summer) 


Harza  Environmental  Services 
University  of  North  Carolina 
M.D.  Wessler  and  Associates 


Key  Projects 


Developed  pre-design  report  for  the  Pristine,  Inc.  Superfund 
site  in  Reading,  Ohio.  Scope  of  technical  responsibilities  in¬ 
cluded  providing  detailed  engineering  recommendations  for 
additional  data  gathering  and  evaluation  as  a  followup  to  the 
feasibility  study’s  conclusions.  This  assessment  included 
determination  of  pre-design  data  requirements  for  a  ground- 
water  extraction  and  treatment  system,  contaminated  soils 
excavation  and  staging,  and  in  situ  vitrification  treatment. 

Prepared  concept  design  plans  and  engineer’s  cost  estimates 
for  remediation  of  a  flooded,  PCB-contaminated  underground 
vault  tank  storage  system  at  a  former  industrial  manufactur¬ 
ing  facility.  Design  work  encompassed  a  determination  of  ex¬ 
isting  site  conditions,  wastewater  characterization,  develop¬ 
ment  of  treatment  system  specifications,  and  remedial 
operating  plans. 

Assessed  remedial  technologies  for  eight  contaminated  sites 
at  Selfridge  Air  National  Guard  Base.  Responsibilities  included 
identification  and  screening  of  technologies,  assembly  of 
screened  technologies  into  operable  units,  assembly  of 
operable  units  into  alternatives,  and  preparation  of  cost 
estimates.  Also  performed  hazard  ranking  for  the  sites  at  the 
Selfridge  Base.  The  ranking  required  use  of  the  USAF’s 
Defense  Priority  Model  to  score  the  sites. 

Developed  conceptual  design  and  cost  estimate  for  cleanup 
of  contaminated  soil  and  groundwater  beneath  a  private  elec¬ 
tronics  manufacturing  facility.  The  conceptual  design  involved 
assembly  and  analysis  of  alternative  cleanup  plans  for  the 
site. 

Analyzed  cleanup  alternatives  for  the  Velsico!  Chemical  Cor¬ 
poration  Superfund  site.  Activities  included  analysis  of  pro¬ 
tection  of  health  and  the  environment;  compliance  with  ap¬ 
plicable  or  relevant  and  appropriate  requirements;  long-term 
and  short-term  effectiveness;  implementability;  reduction  of 
mobility,  toxicity,  and  volume;  state  acceptance;  and  cost. 
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Developed  conceptual  design  and  engineer’s  cost  estimate 
for  cleanup  of  contaminated  soil  at  a  former  private  manufac¬ 
turing  facility.  Activities  encompassed  selection  of  the  region 
of  remediation,  development  and  comparison  of  remedial 
alternatives,  and  preparation  of  cost  estimates. 


Sailesh  Banaji 


Fields  of  Competence 

Currently  working  as  a  Civil/Environmental  Engineer  with 
experience  in  wastewater  water  supply  and  hazardous  waste 
engineering.  Have  experience  working  on  sites  sponsored  bv 
U.S.  EPA  to  perform  Remedial  Investigations  and  Feasibility 
Studies  of  Super fund  projects.  Also  worked  for  two  years  as 
a  wastewater  plant  operator  at  an  advanced  wastewater 
treatment  facility. 

Experience  Summary 

Experience  in  hazardous  waste  management,  including  site 
investigations,  sampling,  and  field  instrumentation. 
Implementing  health  and  safety  procedures  at  hazardous  waste 
sites.  Experience  in  remedial  investigations/feasibility 
studies  (RI/FS)  for  state  and  Federal  projects  under  CERCLA. 
^?n£fenCe  inc*udes  detailed  quality  assurance  project  plans 
'  wor^  Pians/  health  and  safety  reports,  ARAR  and 
RI/FS  reports,  data  analysis,  and  selection  and  design  of 
remedial  technologies.  Also,  experience  in  municipal 
wastewater  plant  operation  and  analysis  of  wastewater  to 
meet  NPDES  standard. 

Credentials 


Bachelor  of  Engineering  (Civil) 

Bangalore  University  -  1983 

M.S.  Candidate  -  Civil  Engineering 
South  Dakota  State  University 
Expected  date  of  graduation  -  1988 

American  Society  of  Civil  Engineers 
American  Water  Works  Association 
National  Society  of  Professional  Engineers 

Employment  History 


1988  -  Present 

1987-88 

1985-87 

1984-85 


WESTON 

C.C. Johnson  &  Malhotra,  P.c. 

Brookings  Municipal  Utilities 
South  Dakota 

South  Dakota  State  University 
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Key  Projects 


«»«d«c^ed  activities  at  several  Region  V  REM  II  and 

REM  V  (Superfund)  hazardous  waste  sites.  Activities 
included  mobilization,  site  assessment,  and  field 
monitoring/sampling  of  all  types  of  media. 


Assisted  in  the  Remedial  Investigation/Feasibility  Studv  of 
a  35-acre  REM  V  site  in  Wisconsin.  Responsibilities 

nreiarJJiinER\?APP'  ?nd  ?afety  Plan  and,  work  plan 

preparation.  Also  assisted  m  site  mobilization  for 

Remedial  Investigation  and  field  sampling. 


2f  RI/Ffw tfam  fora  REM  II  Superfund  landfill  site  in 
Ohio.  Responsibilities  included  screening  of  remedial 
aCiifvS/  and  preparation  of  the  Request  for  ARARS  document 

industria^landf ill . StUdy  for  a  co®Plex  28  acre  municipal. 


Worked  as  a  wastewater  plant  operator  at  a  3  MGD  Advanced 
Wastewater  Treatment  Facility.  Was  responsible  for  day-to- 
day  operation  of  the  plant  on  eight  hour  shifts  of  various 
treatment  units.  This  included  monitoring  the  wastewater 
ana  sampling  to  meet  EPA  discharge  standards,  which  involved 
laboratory  analysis. 


assigned  were  preparing  an 

f£™al. Technic^  Report  for  the  City  of  Brookings  Utilities 
collecting  data  and  coordinating  between  various 
city  utility  departments. 


Raymond  H.  Alexander 


Fields  of  Competence 

Technical  editing  and  writing;  production  scheduling;  on-line 
and  manual  data  base  searches;  software  utilization; 
chemical  information  analysis;  chemical  synthesis  and 
analysis. 

Experience  Summary 

More  than  four  years  experience  as  technical  editor/writer 
and  information  analyst.  Abstracted  and  indexed  chemical 
information  for  preparation  of  weekly  and  monthly  publica¬ 
tions  and  for  inclusion  in  chemical  data  base.  Abstracted  and 
indexed  environmental  journal  articles  and  reports  for  U.S. 
Geological  Survey  publication  and  for  inclusion  in  U.S. 
Geological  Survey  data  base.  More  than  12  years  experience 
in  chemical  research  and  development  including  synthesis 
and  analysis. 

Credentials 

B.S.,  Chemistry — Kensington  University  (1974) 

Familiar  with  Wiswesser  Line  Notation 

Completed  Several  American  Chemical  Society  “Short 
Courses” 

American  Chemical  Society,  Organic  Chemistry  and 
Chemical  Information  Divisions 

American  Institute  of  Chemists 


Employment  History 

1987 — Present  WESTON 

1986-1987  Peters  Technology  Transfer 

1983-1986  Institute  for  Scientific  Information 

1981-1982  Petrarch  Systems,  Inc. 

1970-1980  Pacific  Research  Co. 

1967-1969  U.S.  Marine  Corps 

Key  Projects 

Serving  as  designated  lead  editor  for  all  U.S.  Air  Force  In¬ 
stallation  Restoration  Program  reports,  work  plans,  and 
technical  documents. 

Devised  and  implemented  computer  tracking  system  using 
commercial  software  that  yields  significant  clerical  time  sav¬ 
ings,  prevents  format  errors,  and  increases  productivity. 

Developed  and  implemented  indexing  criteria  for  “Biological 
Activities  Index.” 

Performed  on-line  testing  of  new  data  bases. 

Managed  numerous  chemical  research  projects  to  develop 
and  implement  multistep,  cost-effective  syntheses  of  chemical 
compounds  of  interest. 

Managed  chemical  research  projects  to  synthesize,  analyze, 
and  test  monomers  and  polymers  as  water  treatment 
compounds. 

Designed  and  installed  project-specific  chemical  laboratories. 
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NATIONAL  AMBIENT  AIR  QUALITY  STANDARDS 


TABLE  E-l 

national  ambient  air  quality  standards 

IRP  STAGE  2 

SELFRIDGE  ANGB,  MICHIGAN 


Total  Partinilate 

Annual  geometric  mean 
Maximum  24-hour  concentration^^ 

Particulate  Matter  <m 

Annual  geometric  mean 
Maximum  2 4 -hour  concentration 

Sulfur  Dioxide 

Annual  arithmetic  mean 
Maximum  2 4 -hour  concentration^ 
Maximum  3 -hour  concentration^3^ 

Carbon  Monox-Mia 

Maximum  8 -hour  concentration^3^ 
Maximum  1-hour  concentration^3^ 

Ozone 

Maximum  daily  1-hour  concentration 
Nitrogen  Diox-M^ 

Annual  arithmetic  mean 
Lead 

Maximum  calendar  quarter  average 


Primary 

75  ug/m: 
260  ug/m' 


50  ug/m: 
150  ug/m' 


80  ug/ml 
365  ug/m' 


9  ppm 
35  ppm 


12  ppm 


Secondary, 


150  ug/m' 


150  ug/m: 
150  ug/m' 


1300  ug/m' 


9  ppm 
35  ppm 


12  ppm 


100  ug/m3  ioo  ug/m3 


1.5  ug/mJ  1.5  ug/m" 


the  total 

Sour« : t0ubI . Agency?^  ^ 


A0008 
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QUALITY  ASSURANCE  PROJECT  PLAN 


INSTALLATION  RESTORATION  PROGRAM 
STAGE  2 


FOR 

\ 

SELFRIDGE  AIR  NATIONAL  GUARD  BASE, 
MOUNT  CLEMENS,  MICHIGAN 

Roy  F.  Weston,  Inc. 

West  Chester,  Pennsylvania  19380 


FEBRUARY  1988 


FINAL  QUALITY  ASSURANCE  PROJECT  PLAN 


PREPARED  FOR: 

AIR  NATIONAL  GUARD  SUPPORT  CENTER 

OFFICE  OF  THE  AIR  SURGEON  GENERAL  (ANGSC/SGB) 

ANDREWS  AIR  FORCE  BASE,  MARYLAND  20331  -6008 


UNITED  STATES  AIR  FORCE 

OCCUPATIONAL  AND  ENVIRONMENTAL  HEALTH  LABORATORY 
TECHNICAL  SERVICES  DIVISION  (USAFOEHL/TS) 

BROOKS  AIR  FORCE  BASE,  TEXAS  78235-5501 


INSTALLATION  RESTORATION  PROGRAM 
STAGE  2 

FINAL  QUALITY  ASSURANCE  PROJECT  PLAN 

For 

Selfridge  Air  National  Guard  Base, 
Mount  Clemens,  Michigan 


Air  National  Guard  Support  Center 
Office  of  the  Air  Surgeon  General  ( ANGSC/SGB) 
Andrews  Air  Force  Base,  Maryland  20331-6008 


February  1988 


Prepared  By: 


Roy  F.  Weston,  Inc. 

Weston  Way 

West  Chester,  Pennsylvania  19380 


USAF  Contract' No.  F33615-87-D-4018 ,  Delivery  Order  No.  0002 
Contractor  Contract  No.  F33615-87-D-4018,  Delivery  Order  No. 0002 


USAFOEHL  Technical  Program  Manager 
Mr.  Augustus  K.  Lo 


USAF  Occupational  Si  Environmental  Health  Laboratory  (USAFOEHL) 
Technical  Services  Division  (TS) 

Brooks  Air  Force  Base,  Texas  78235-5501 
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QUALITY  ASSURANCE  PROJECT  PLAN  APPROVAL 


This  Quality  Assurance  Project  Plan  (QAPP)  was-  developed  to 
assure  that  all  environmental  data  generated  for  the  U.S.  Air 
Force  Installation  Restoration  Program  are  scientifically 
valid,  defensible,  comparable,  and  of  known  and  acceptable 
precision  and  accuracy.  The  below  signatures  of  key  project 
personnel  indicate  concurrence  with  the  procedures  specified  in 
this  plan  and  a  commitment  to  disseminate  this  plan  and  the 
philosophy  of  quality  to  all  project  personnel. 


Katherine  A.  Sheedy, 
Program  Manager 

Edward  A.  Need, 

Task  Manager 

Judy  Stone, 

Laboratory  Project 
Manager 

Robert  C.  Brod, 

Project  QA  Officer 

Dianne  S.  Therry, 

QA  Coordinator  - 
Analytical  Laboratory 

Carter  P.  Nulton,  Ph.D., 
Manager  -  Analytical 
Laboratory 


Signature^ 

Date 

. b&L //  0  M 

-  /  f  /  v 

Z  -  <C 

2  -/ 1 

'  a/// A 

~T  /■ 

This  plan  is  approved  for  use  in  the  Selfridge  Air  National 
Guard  Base  Remedial  Investigation. 


/ 


ugustus  K. 
icgd  Progr 


Mr.  Augu 
Technic 


us  K .  Lo 
Program  Manager 


(  7  •?*£> 


Date 
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SECTION  1 


QUALITY  ASSURANCE/QUALITY  CONTROL 


1 .1  INTRODUCTION 


This  Quality  Assurance  Project  Plan  (QAPP)  is  one  of  three 
planning  documents  that  describes  activities  to  be  undertaken 
as  part  of  the  Installation  Restoration  Program  (IRP)  Staae  2 

at  Selfridge  Air  National  Guard  Base  (Selfridge 
ANGB) .  The  other  documents  are:  ^ 

*  — for  the  Installation  Restoration  Program  — 

Stage — 2  presents  the  available  information  con- 

cerning  the  site's  history  and  potential  hazards, 
candidate  site  remediation  technologies,  and  activi- 
ties  proposed  to  evaluate  the  site  and  to  select 
remedial  action  alternatives. 


•  Health  and  Safety  Plan  (HSP)  —  contains  site-specific 
information  concerning  types  of  facilities,  waste 
types  and  characteristics,  types  of  hazards,  levels  of 
protection,  surveillance  equipment  to  be  used,  and 
emergency  precautions.  A  Site  Security  Plan  is 
incorporated  with  a  Site  Safety  Plan  to  delineate 
efforts  required  to  secure  operations  at  the  site. 

The  purpose  of  the  QAPP  is  to  describe: 

•  Quality  assurance  objectives. 

•  Sampling  and  laboratory  procedures. 

•  Sample  custody  procedures. 

•  Protocols  for  field  activities. 

•  Calibration  procedures,  references,  and  frequencies. 

•  Internal  Quality  Control  (QC)  checks. 

•  QA  performance  and  system  audits. 

•  Preventive  maintenance  procedures  and  schedules . 

•  Data  assessment  procedures. 

•  Corrective  actions. 

•  QA  reports  to  management. 
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1  .2  PROJECT  DESCRIPTION 
1.2.1  Genera  I 

In  1976,  the  Department  of  Defense  (DOD)  devised  a  comprehen¬ 
sive  Installation  Restoration  Program  (IRP).  The  purpose  of  the 
IRP  is  to  assess  and  control  migration  of  environmental  contam¬ 
ination  that  may  have  resulted  from  past  operations  and  dis¬ 
posal  practices  on  DOD  facilities.  In  response  to  the  Resource 
Conservation  and  Recovery  Act  of  1976  (RCRA)  and  in  anticipa¬ 
tion  of  the  Comprehensive  Environmental  Response,  Compensation, 
and  Liability  Act  ( CERCLA  or  "Superfund"),  DOD  issued  a  Defense 
Environmental  Quality  Program  Policy  Memorandum  (DEQPPM)  dated 
June  1980  (DEQPPM  80—6)  that  requires  identification  of  past 
hazardous  waste  disposal  sites  on  DOD  agency  installations.  The 
U.S .  Air  Force  (USAF)  implemented  DEQPPM  80-6  by  message  in 
December  1980.  The  program  was  revised  by  DEQPPM  81-5  (11 
December  1981)  which  reissued  and  amplified  all  previous 
directives  and  memoranda  on  the  IRP.  The  Air  Force  implemented 
DEQPPM  81-5  by  message  on  21  January  1982.  Based  on  experience 
at  Air  Force  bases  nationwide,  the  U.S.  Air  Force  has  adopted 
an  approach  that  streamlines  and  integrates  elements  of  the 
program  by  allowing  remedial  investigations  to  progress 
simultaneously  with  feasibility  studies  of  potential  remedial 
alternatives.  This  phase  of  the  Installation  Restoration 
Program  is  now  referred  to  as  RI/FS  Stage  2. 

The  IRP  investigations  for  Selfridge  ANGB  that  have  been 
completed  to  date  include  the  Phase  I  Problem  Identification/ 
Records  Search  (Environmental  Control  Technology  Corporation, 
1983),  the  Phase  II  Presurvey  (WESTON,  1984),  and  the  Phase  II 
Stage  1  Confirmation  Study  Investigation  (WESTON,  1986).  Based 
upon  the  conclusions  of  the  Phase  I  Records  Search  and  the 
Phase  II  Presurvey  Report,  seven  sites  at  Self ridge  ANGB  were 
recommended  for  Phase  II  Stage  1  Confirmation  Study  investi¬ 
gations  . 

On  the  basis  of  the  findings  of  the  Phase  II  Stage  1  investi¬ 
gations,  the  seven  sites  at  Self ridge  ANGB  were  recommended  for 
further  investigation  (i.e.,  identified  as  Category  II  sites). 
These  sites  are  the  Southwest  Sanitary  Landfill  (SWLF),  Fire 
Training  Area  2  (FTA-2) ,  Fire  Training  Area  1  (FTA-1) ,  the  West 
Ramp  (WRMP),  the  Tucker  Creek  Landfill  ( TCLF ) ,  the  Northwest 
Landfill  (NWLF) ,  and  the  East  Ramp  (ERMP) .  In  addition.  Self¬ 
ridge  ANGB.  personnel  requested  that  the  Base  Coal  Storage  Pile 
(BCSP),  adjacent  to  the  Civil  Engineering  Complex,  be  added  to 
the  sites  to  be  investigated.  Therefore,  a  total  of  eight  sites 
will  be  studied  during'  the  IRP  Stage  2  investigations.  Those 
sites  and  their  abbreviated  designations  are  listed  in  Table 
1-1.  Their  locations  are  shown  in  Figure  1-1. 
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Table  1-1 

List  of  IRP  RI/FS  Stage  2  Sites, 
Sel fridge  ANGB,  Michigan 


Site 

No. 

WESTON  Site 
Designation 

Site  Description 

1 

SWLF 

Southwest  Sanitary  Landfill;  received  resi¬ 
dential  and  industrial  waste  including 
solvents  and  paints. 

2 

FTA-2 

Fire  Training  Area  2;  active  fire  traininq 
area. 

3 

FTA-1 

Fire  Training  Area  1;  former  fire  traininq 
area. 

4 

WRMP 

West  Ramp;  aircraft  maintenance  and 

fueling  area,  site  of  two  fuel  spills. 

5 

TCLF 

Tucker  Creek  Landfill;  received  debris  and 
industrial  waste  including  demolition 
solvents . 

6 

NWLF 

Northwest  Landfill;  received  residential 
and  industrial  waste  including  solvents, 
paint,  and  oils. 

7 

ERMP 

East  Ramp;  aircraft  maintenance  and 

fueling  area,  site  of  a  fuel  spill. 

8 

BCSP  '  ’ 

Base  Coal  Storage  Pile. 
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FIGURE  1-1  IRP  RI/FS  STAGE  2  SITE  LOCATIONS, 
SELFRIOGE  ANGB,  MICHIGAN 
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"1*2.2  Background 
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The  glacial  drift  is  unconformably  underlain  by  the  Late 
Devonian  System  Antrim  Shale  at  depths  from  less  than  100  to 
approximately  150  feet  below  land  surface  (BLS).  The  Antrim 
Shale  is  a  cinnamon  brown  to  black  and  dark  gray  bituminous 
shale  which  is  thin  bedded  to  fissile.  The  Antrim  Shale  dips 
northeastward  to  form  part  of  a  bowl-shaped  depression  known  as 
the  Michigan  Basin.  Selfridge  ANGB  lies  on  the  southeastern 
flank  of  that  bedrock  structure. 

The  following  sections  present  a  summary  of  the  information 
available  from  earlier  investigations  and  describe  site 
histories  and  environmental  settings  on  a  site-by-site  basis. 
The  sites  are  discussed  in  order  of  their  priority. 

1.2. 2.1  Site  1  -  Southwest  Landfill  (SWLF) 

Site  Description: 

The  Southwest  Landfill  was  used  in  the  past  to  dispose  resi¬ 
dential  and  industrial  waste.  The  site  is  located  in  the 
southwestern  corner  of  the  base.  Currently,  the  site  is  used 
for  disposal  of  demolition  and  landscape  debris  plus  ash  from 
the  base  coal-fired  power  plant. 

Size: 

40  acres. 

Period  of  Use: 

1970  -  present. 

Past  Practices: 

The  Southwest  Landfill  operated  from  1970  to  1978  under 
Michigan  Public  Act  87,  as  amended,  for  the  disposal  of  approx¬ 
imately  5,900  tons  per  year  of  residential  and  industrial 
waste.  Typical  wastes  brought  to  the  site  were  demolition 
materials,  residential  waste,  solvents,  trichloroethylene, 
carbon  tetrachloride,  methyl  ethyl  ketone,  paint  strippers  and 
thinners,  and  waste  oils.  Clayey  sand  was  used  for  daily  cover. 
The  site  is  now  used  to  dispose  demolition  and  landscape  debris 
and  ash  from  the  base  coal-fired  power  plant. 

Summary  of  Phase  II  Stage  1  Investigation: 

The  Phase  II  Stage  1  investigation  at  this  site  consisted  of 
installing  four  groundwater  monitor  wells  (W22  through  W25) 
screened  into  the  upper  20  feet  of  the  unconsolidated  forma¬ 
tion.  Three  surface  water  samples  were  retained;  two  from  ponded 
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?^^^in^the^middle  „0f  the  land£in  and  one  from  a  ravine 
located  to  the  northwest  of  the  site.  The  groundwater  and 

surface  water  samples  were  analyzed  for  volatile  organic 
compounds  (VOCs),  total  organic  carbon  (TOC),  oil  and  g?ease 

hSSSLS  Cal  °/^en  demand  (COD),  total  phenolics,  petroleum 
ydrocarbons,  and  heavy  metals.  Oil  and  grease  was  detected  at 
a  maximum  concentrat101!  of  1.38  mg/L,  phenolics  at  435  ug/L, 

cnSnc^  a*13i’5i  nng/L/r  C°D  at  3,150  m9/L'  lead  at  20  mg/L,  and 

copper  at  1,100  ug/L.  . 

11  Stafe  1  Investigation  found  alluvial  deposits  of 
gray  to  brown  moderately  to  poorly  sorted  clays,  silts,  sands 
and  gravel  from  the  Clinton  River  meander  belt.  Saturated  sSi Is 
were  encountered  within  5  to  10  feet  below  land  surface 

ron??noH  under  water  table  and/or  under  semi- 

confined  conditions  at  the  Southwest  Landfill.  The  hydraulic 

gradient  m  the  southwestern  corner  of  the  base  is  to  the 
^  at  approximately  0.0048  feet  per  foot.  This  suggests 

the  Clinton  River  may  be  a  source  of  recharge  to  the  shallow 
aquifer  beneath  the  southern  portion  of  the  base.  The  steeper 
gradient  north  of  the  Southwest  Landfill  indicates 
that  the  permeability  of  the  shallow  unconsolidated  formation 
decreases  northward  from  the  Clinton  River  meander  belt. 

1.2. 2. 2  Site  2  -  Fire  Training  Area  2  ( FTA-2 ) 

Site  Description; 

re  Training  Area  2  is  located  in  the  southwestern  quadrant  of 
the.  base,  north  of  the  Southwest  Landfill,  and  west  of  the  C 
Taxiway.  The  site  has  been  used  since  1968  to  conduct  fire 
training  exercises. 

Size: 

4  acres . 

Period  of  Use:' 


1968  -  present. 

Past  Practices: 

The  site  was  excavated  to  l  to  1.5  feet  BLS  and  was  filled  with 
broken  concrete  and  demolition  materials.  No  liner  was 
?r?'0r  5.°  backfilling  the  pit  excavation.  Eight  to 
qc^n1 ?n  t^niningnflreS  conducted  each  year.  Approximately 

50°,  9allons  of  J?“4  are  pumped  into  the  pit,  are 

t5en,  ar®  exbin9Uished,  leaving  approximately  25 
percent  of  the  fuel  as  residue.  1 
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Summary  of  Phase  II  Stage  1  Investigation; 


The  Phase  II  Stage  1  investigation  at  this  site  consisted  of 
installing  and  sampling  three  monitor  wells  (W19,  W20,  and  W21) 
and  collecting  surface  water  from  two  ponded  water  locations. 
The  samples  were  analyzed  for  VOCs,  TOC,  phenols,  and  petroleum 
hydrocarbons .  Petroleum  hydrocarbons  were  detected  at  a  maximum 
concentration  of  69.0  mg/L,  phenolics  at  147  mg/L,  TOC  at  165.0 
mg/L,  and  trichloroethylene  at  3.2  ug/L. 

The  Phase  II  Stage  1  investigation  found  thin  silty  sand  lenses 
interbedded  with  lacustrine  silts  and  clays  in  the  subsurface 
under  Fire  Training  Area  2.  The  saturated  materials  (the  thin 
silty  sand  lenses)  occur  at  a  depth  of  12  to  15  feet  BLS. 
Static  water  levels  are  generally  within  2.5  to  7.5  feet  of  the 
land,  surface  indicating  confined  conditions .‘ 'The  hydraulic 
gradient  in  the  vicinity  of  this  site  is  consistent  with  that 
of  the  Southwest  Sanitary  Landfill  at  approximately  0.006  feet 
per  foot  '  toward  the  northwest.  Northeast  of  FTA-2 ,  the 
hydraulic  gradient  flattens  and  changes  orientation  to  the  east. 

1-2. 2. 3  Site  3  -  Fire  Training  Area  1  (FTA-1) 

Site  Description: 

Fire  Training  Area  1  (FTA-1)  is  located  to  the  north  of  FTA-2, 
near  Building  567,  in  an  unlined  pit  backfilled  with  gravel. 
The  pit  was  used  until  1967  for  fire  training  exercises.  The 
area  is  currently  surrounded  by  a  security  fence  and  is  used  as 
an  unpaved  parking  area. 

Size: 

One-quarter  acre. 

Period  of  Use: 


1952  -  1967. 

Past  Practices: 

From  1952  until  1967,  the  fire  department  used  ignited  waste 
flammables  (e.g.,  JP-4.,  solvents,  strippers,  and  thinners)  in 
the  pit . for  fire  training  exercises.  The  waste  flammables  were 
stored  in  drums  on-site  between  fire  training  exercises.  It  is 
assumed  that  the  FTA-1  configuration  and  construction  were 
similar  to  that  of  Fire  Training  Area  2,  although  no  drawings 
exist  of  the  facility..  It  is  also  assumed  that  the  burn 
efficiency  of  the  training  exercises  was  similar  (approximately 
75  percent  of  flammables  consumed  per  burn) . 
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Summary  of  Phase  II  Stage  1  Investigation: 


The  Phase  II  Stage  1  field  investigation  consisted '  of  instal¬ 
ling  three  groundwater  monitor  wells  into  the  unconsolidated 
formation.  The  wells  were  sampled  and  were  analyzed  for  VOCs, 
TOC,  petroleum  hydrocarbons,  and  phenolics.  Petroleum  hydrocar¬ 
bons  were  detected  at  a  maximum  concentration  of  1.0  mg/L, 
phenolics  at  7  ug/L,  and  TOC  at  5.7  mg/L. 

The  Phase  II  Stage  1  subsurface  drilling  found  lacustrine  silts 
and  clays.  Groundwater  occurs  within  them  under  confined  con¬ 
ditions  at  depths  greater  than  10  to  12  feet  BLS .  The  hydraulic 
gradient  is  approximately  0.004  feet  per  foot  to  the  southeast 
in  the  vicinity  of  this  site.  The  hydraulic  gradient  flattens 
north  and  southeast  of  this  site.  The  lack  of  monitor  wells  in 
this  area  makes  interpretation  of  this  variation  impossible. 

1.2. 2. 4  Site  4  -  West  Ramp  (WRMP) 

Site  Description:  • 

The  West  Ramp  is  located  in  the  northwestern  portion  of  the 
base.  The  West  Ramp  is  bounded  on  the  north  by  the  Northwest 
Landfill,  on  the  east  by  the  airfield,  on  the  south  by  an 
undeveloped  wooded  area,  and  on  the  west  by  aircraft  hangars 
and  support  buildings.  The  ramp  is  utilized  for  aircraft 
parking,  maintenance,  and  fueling. 

Size: 

85  acres. 

Period  of  Use: 

1922  -  present. 

Past  Practices: 

The  West  Ramp  is  used  for  aircraft  parking,  maintenance,  and 
fueling.  Two  fuel  spills,  involving  a  total  of  over  3,000 
gallons  of  JP— 4,  have  occurred  in  the  southwestern  portion  of 
the  aircraft  parking  area,  near  a  buried  fuel  line  pump 
station.  Both  of  the  spills  were  related  to  malfunctions  of 
pumping  equipment.  Remedial  cleanup  activities  were  performed 
by  base  personnel,  but  the  bulk  of  the  fuel  drained  into  a 
landscaped  depression  between  the  aircraft  hangars  and  the 
parking  area.  Base  personnel  have  noted  fuel  odor  in  this  area 
during  extensive  wet  periods. 
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Summary  of  Phase  II  Stage  1  Investigation. 

Field  investigation  during  the  Phase  II  Stage  1  study  included 
installing  five  groundwater  monitor  wells  into  the  uncons o 
lidated  formation  The  wells  were  sampled  and  were  -analyzed  for 
VOCs,  TOC,  and  petroleum  hydrocarbons..  Petroleum  Jjydro°*rbo*s 

were  detected  at  maximum  concentrations  of  2  •  *  m^',  we?e 
7  9  hct/t  and  TOC  at  12.0  mg/L.  Three  soil  samples  were 

retained  from  each  well  installation  during  drilling  and  were 
analyzed  for  VOCs  and  O&G.  The  samples  were  retained  from  the 
25-  75-  and  10.5-  foot  depths.  Oil.  and  grease  was  detected 

at  maximum'  concentrations  of  17,900  mg/kg  although  averaging 
in  most  soil  samples  between  65  and  223  mg/kg.  Benzene,  tolu 
ene,  ethylbenzene,  trichloroethylene,  trichlorof luoromethane, 
methylene  chloride,  and  chloroform  were  the  most  commonly 
reported  VOCs  in  the  soil  samples  from  the  West- Ramp.  Concen 
trations  ranged  from  5  to  1,500  ug/g.  Trichloroethylene  was  the 
most  common,  occurring  in  every  sample  with  concentrations  up 

to  1,500  ug/g. 

Water-saturated  materials  were  encountered  within  the  lacus¬ 
trine  silts  and  clays  at  a  depth  of  6  to  14  feet  BLS. ta  area 
of  silty  fine  sand  encountered  at  a  depth  of  20  feet 

provides  the  major  source  of  water  in  the i  ^  nWflpt ‘  BLS 

depth  to  static  water  level  varied  between  0.5  to  3.0  feet  BLS^ 
The  hydraulic  gradient  is  very  flat  (approximately  0 . 0008  feet 
per  foot)  and  oriented  toward  the  south-southwest  m  the  West 

Ramp  area. 

1.2. 2. 5  Site  5  -  Tucker  Creek  Landfill  (TCLF) 

Site  Description: 

A  natural  depression  on  the  eastern  side  of  Selfridge  W«i 
used  for  disposal  of  waste  materials.  The  site  is  bounded  on 
the  north  by  Building  970.  on  the  south  by  the  base >  school  on 
the  east  by  Lake  St.  Clair,  and  on  the  west  by  Jefferson 
Avenue  The  Phase  II  Stage  1  investigation  found  some 
indications  that  the  landfill  activities  may  have  extended 
north  beyond  those  boundaries. 


Size: 

9  acres  minimum. 
Period  of  Use: 
1930  -  1955. 
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Past  Practices : 


During  its  active  period,  the  area  was  used  for  disposal  of 
demolition  materials,  residential  refuse,  and  industrial  waste 
materials  such  as  carbon  tetrachloride  and  trichloroethylene. 
Refuse  was  commonly  burned  in  the  landfill  during  this  period. 

Summary  of  Phase  II  Stage  1  Investigation: 

During  the  Phase  II  Stage  1  investigation,  three  monitor  wells 
were  installed  in  the  unconsolidated  formation.  Groundwater 
samples  from  the  wells  were  analyzed  for  VOCs,  TOC,  phenols, 
COD,  heavy  metals,  and  O&G.  Copper  was  detected  at  a  maximum 
concentration  of  1,900  ug/L,  lead  at  44  ug/L,  cadmium  at  14 
ug/L,  O&G  at  1.17  mg/L,  TOC  at  16.4  mg/L,  phenolics  at  10  ug/L, 
and  COD  at  688  mg/L. 

Groundwater  was  found  in  the  lacustrine  silts  and  clays  at  a 
depth  of  12  to  14  feet  BLS .  The  static  water  level  occurs 
within  1  to  4  feet  of  the  land  surface.  The  hydraulic  gradient 
is  eastward  at  approximately  0.0044  feet  per  foot  across  the 
site.  The  relative  steepness  of  the  gradient  near  this  site 
suggests  either  the  presence  of  a  source  of  recharge  west  of 
the  land-fill  and/or  a  belt  of  material  with  low  permeability 
near  the  shorelines  of  Lake  St.  Clair. 

1.2. 2. 6  Site  6  -  Northwest  Landfill  (NWLF) 

The  Northwest  Landfill  is  located  in  the  northwestern  corner  of 
the  base.  Originally,  the  site  was  a  natural  sand  pit  that  was 
excavated  for  use  in  runway  construction.  It  was  then  used  for 
waste  disposal.  The  site  is  bounded  by  the  Perimeter  Road  to 
the  north,  the  airfield  to  the  east,  the  West  Ramp  to  the 
south,  and  the  radar  station  to  the  west. 

Size: 

26  acres. 

Period  of  Use: 

1955  -  1975. 

Past  Practices: 

Demolition  materials  were  placed  on  the  bottom  of  the  pit, 
followed  by  residential  and  industrial  waste.  Clay  and  clayey 
sands  were  used  for  daily  cover.  Industrial  waste  products  such 
as  solvents,  paint  thinners,  paint  strippers,  waste  oils,  and 
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fuels  were  landfilled  at  the  site.  Fuel  management  reports 
disposal  of  50  to  150  gallons  of  tetraethyl  lead  at  this  site 
during  its  operation. 

Summary  of  Phase  II  Stage  1  Investigation: 

During  the  Phase  II  Stage  1  investigation,  three  groundwater 
monitor  wells  were  installed  into  the  unconsolidated  formation. 
The  wells  were  sampled  and  were  analyzed  for  VOCs,  TOC 
phenols,  COD,  heavy  metals,  and  O&G.  Copper  was  detected  at  a 
maximum  concentration  of  1,600  ug/L,  lead  at  24  ug/L,  total 
phenolics  at  15  ug/L,  TOC  at  52  mg/L,  COD  at  565.0  mg/L,  and 
O&G  at  1.55  mg/L.  A  trace  amount  of  trichlorof luoromethane  (2.2 
ug/L)  was  found  in  one  groundwater  sample. 

The  Phase  II  Stage  1  investigation  detected  *  a  water  table 
aquifer  at  depths  of  2  to  5  feet  in  surficial  sands.  Those 
sands  are  associated  with  the  historic  shoreline  of  Lake  St. 
Clair  that  paralleled  Sugar  Bush  Road.  South  of  the  NWLF,  the 
sands  were  removed  and  were  used  as  fill  material.  The  thick¬ 
ness  of  the  water  table  aquifer  probably  averages  3  to  5  feet. 
The  aquifer,  which  is  situated  above  lacustrine  silts  and 
clays,  is  absent  in  the  western  portion  of  the  NWLF.  Saturated 
conditions  within  the  lacustrine  silts  and  clays  occur  at  a 
depth  of  12  to  14  feet  BLS.  It  is  suspected  that  the  ground- 
water  in  both  the  near— surface  sands  and  the  shallow  lacustrine 
deposits  flows  northward  and  discharges  to  the  Tucker- Jones 
ditch  that  bounds  the  northern  perimeter  of  the  base. 

1-2. 2. 7  Site  7  -  East  Ramp  (ERMP) 

Site  Description: 

The  East  Ramp  is  located  in  the  southeastern  portion  of  the 
base.  It  is  bounded  on  the  north  and  east  by  Wilbur  Wright 
Avenue,  to  the  south  by  the  golf  course,  and  to  the  west  by  the 
The  ramp  is  utilized  for  aircraft  parking, 
maintenance,  and  fueling. 

Size: 


75  acres. 

Period  of  Use: 
1922  -  present. 
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Past  Practices: 


The  East  Ramp  is  used  for  aircraft  parking,  maintenance,  and 
fueling.  According  to  the  Phase  I  report,  approximately  6,000 
gallons  of  JP-4  were  spilled  at  an  unspecified  location  on  the 
East  Ramp.  Remedial  cleanup  activities  were  performed,  but  the 
bulk  of  the  spill  drained  off  the  East  Ramp.  Base  personnel 
have  noticed  a  strong  petroleum  aroma  near  the  East  Ramp  during 
extensive  wet  periods. 

Summary  of  Phase  II  Stage  1  Investigation: 

During  the  Phase  II  Stage  1  investigation,  four  groundwater 
monitor  wells  were  installed  into  the  unconsolidated  formation. 
The  wells  were  sampled  and  were  analyzed  for  VOCs ,  TOC,  and 
petroleum  hydrocarbons.  Petroleum  hydrocarbons  were  detected  at 
a  maximum  concentration  of  9.2  mg/L,  TOC  at  9.8  mg/L,  and 
trichloroethylene  at  9.0  ug/L.  Twelve  soil  samples  were 
collected  during  drilling  (three  from  each  well)  and  were 
analyzed  for  VOCs  and  O&G.  Oil  and  grease  was  detected  in 
concentrations  of  from  69  to  229  mg/kg  in  all  soil  samples.  A 
number  of  VOCs  were  detected  including  toluene,  trichloro¬ 
ethylene,  methylene  chloride,  1,1,1-  and  1 , 1 , 2-trichloroethane, 
trichlorof luoromethane,  and  chloroform.  Trichloroethylene  was 
the  most  prevalent,  occurring  in  concentrations  from  107  to 
6,800  ug/g. 

Groundwater  occurs  within  the  lacustrine  silts  and  clays  at  a 
depth  of  12  to  14  feet  BLS  beneath  the  East  Ramp.  The  static 
water  levels  vary  between  1.5  and  5.0  feet  BLS.  The  hydraulic 
gradient  is  to  the  northeast  at  approximately  0.0010  feet  per 
foot . 

1.2. 2. 8  Site  8  -  Base  Coal  Storage  Pile  (BCSP) 

Site  Description: 

The  Base  Coal  Storage  Pile  is  located  on  the  eastern  portion  of 
the  base,  adjacent  to  the  Civil  Engineering  Complex,  and  north¬ 
west  of  the  East  Ramp.  It  is  used  for  coal  storage  for  use  by 
the  base  coal-fired  power  plant. 

Size: 

5  acres. 

Period  of  Use: 

1922  -  present. 
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Past  Practices: 

The  coal  pile  has  been  used  for  storage  of  bituminous  coal  for 
use  by  the  base  coal-fired  power  plant. 

Summary  of  Phase  II  Stage  1  Investigation: 

This  site  was  not  investigated  during  the  Phase  I  or  the  Phase 
II  Stage  1  investigations.  It  was  added  to  the  list  of  sites 
for  Stage  2  investigation  at  the  request  of  the  base  staff. 

1.2.3  Project  Objectives 

The  primary  objectives  of  the  IRP  Stage  2  effort  are  to  better 
characterize  the  extent  and  nature  of  site  contamination,  to 
characterize  the  migration  pathways,  and  to  preliminarily 
identify  remedial  alternatives.  This  process  includes  a 
qualitative  risk  assessment  as  the  first  step  in  determining 
which  sites  present  a  threat  to  human  health  or  to  the  envi¬ 
ronment  and  which  sites  do  not.  One  stage  of  the  IRP  investiga¬ 
tion  has  been  performed,  and  at  present,  the  sites  are  at 
various  levels  of  progress  toward  completion  of  the  remedial 
investigations.  This  effort  is  designed  to  meet  the  following 
objectives : 

•  To  provide  information  to  determine  more  completely 
the  types  of  contaminants  at  each  site,  the  envi¬ 
ronmental  media  (pathways)  that  are  contaminated,  and 
the  extent  of  contamination. 

•  To  develop  detailed  descriptions  of  the  environmental 
factors  that  must  be  understood  to  design  appropriate 
remedial  actions. 

•  To  perform  a  qualitative  risk  assessment  identifying 
contamination  pathways  and  receptors  requiring 
additional  study. 

•  To  apply  the  remedial  investigations  and  risk  assess¬ 
ment  data  to  the  preliminary  screening  and  remedial 
alternatives  identification  processes  of  the  feasi¬ 
bility  study. 

•  To  develop  "Decision  Documents"  for  those  sites  that 
do  not  pose  a  threat  to  human  health  or  to  the 
environment,  and  to  recommend  further  study  where 
additional  data  are  needed  to  perform  detailed 
analyses  of  remedial  actions. 
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1.2.4  Project  Scope 


The  IRP  Stage  2  Scope  of  Work  for  Selfridge  ANGB  is  summarized 
m  Table  1—2.  It  includes  descriptions  of  the  activities  to  be 
performed  at  each  site.  Site-specific  field  activities  include 
test  borings,  installing  monitor  wells,  and  sampling  ground¬ 
water,  surface  water,  and  soil  from  soil  borings.  Specific 
protocols  for  each  activity  are  addressed  in  Section  2. 

1-2.5  Project  Schedule 

The  schedule  to  complete  the  IRP  Stage  2  Scope  cf  Work  is 
summarized .  in  Figure  1-2.  In  order  to  achieve  the  target 
schedule,  individual  activities  are  scheduled  to  overlap  or  to 
occur  simultaneously  as  much  as  possible.  The  start  of  the  IRP 
Stage  2  project  began  with  the  signing  of  the  Delivery  Order  on 
29  September  1987.  Based  on  this  project  start  date,  the 
planned  schedule  for  execution  of  field  work  related  to  this 
project  will  be  as  follows: 

•  November-December. 1987:  Staking  of  boreholes  and  well 
installations,  utility  clearances,  and  mobilization. 

•  December  1987 :  Soil  borings  and  soil  sampling,  and 

possible  surface  water  sampling. 

•  January  1988:  _  Monitor  well  installation  and  slug 
tests,  and  possible  surface  water  sampling. 

•  February  1988:  Groundwater  sampling,  possible  surface 
water  sampling,  and  continuous  water  level  recorder 
installation. 

•  March  1988:  Possible  surface  water  sampling  and 

surveying . 


The  exact  time  of  surface  water  sampling  depends  on  the  occur¬ 
rence  of  specific  weather  conditions  and  can  occur,  therefore, 
anytime  within  the  allotted  time  period.  One  preliminary 
Informal  Technical  Information  Report  (ITIR)  and  a  Final  Report 
are  planned  to  document  the  results  of  field  work,  risk 
analyses,  and  remedial  alternative  identification.  The  actual 
Scope  of  Work  and  schedule  may  be  revised  by  USAFOEHL/TS  after 
consultation  with  the  appropriate  parties. 
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Table  1-2 

Scope  of  Work  Summary, 
IRP  Stage  2  Study, 

Sel fridge  ANGB,  Michigan 


Site  Designation 

Scope  of  Work 

SWLF 

Monitor  well  installation 

Soil  sampling 

Two  rounds  storm  water  sampling 
Groundwater  sampling,  &  slug  tests 
Continuous  water  level  recording 

FTA-2 

Soil  boring  and  soil  sampling 
Monitor  well  installation 
Abandonment  of  existing  well 

Two  rounds  storm  water  and 
pond  sampling 

Groundwater  sampling  &  slug  tests 

FTA-1 

Soil  boring  and  soil  sampling 
Groundwater  sampling  &  slug  tests 

WRMP 

Soil  boring  and  soil  sampling 
Monitor  well  installation 
Abandonment  of  existing  well 

Two  rounds  storm  water  sampling 
Groundwater  sampling  &  slug  tests 
Continuous  water  level  recording 

TCLF 

Soil  boring  and  soil  sampling 
Monitor  well  installation 

Two  rounds  storm  water  sampling 
Groundwater  sampling  &  slug  tests 

NWLF 

Soil' sampling 

Monitor  well  installation 

Two  rounds  storm  water  sampling 
Groundwater  sampling  &  slug  tests 

ERMP 

Soil  boring  and  soil  sampling 
Monitor  well  installation 

Two  rounds  storm  water  sampling 
Groundwater  sampling  &  slug  tests 
Continuous  water  level  recording 

BCSP 

Soil  boring  and  soil  sampling 
Monitor  well  installation 

Groundwater  sampling  &  slug  tests 
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1  .3  PROJECT  ORGANIZATION  AND  RESPONSIBILITY 

The  organization  for  this  project  is  illustrated  diagram- 
matically  in  the  chart  in  Figure  1-3.  The  following  is  a  brief 
description  of  project  responsibilities. 

The  Program  Director,  Peter  J.  Marks,  is  responsible  for 
overall  management  and  quality  assurance  for  the  USAF  IRP 
projects,  and  his  responsibility  also  includes  ensuring  that 
all  necessary  corporate  resources  for  the  successful  completion 
of  the  projects  are  provided.  The  Program  Director  also  is  the 
primary  point  of  contact  between  USAFOEHL  and  WESTON. 

The  Program  Manager,  Katherine  A.  Sheedy,  along  with  the 
Program  Director,  is  responsible  for  technical  and  financial 
management  of  this  project  and  is  the  direct  contact  individual 
between  USAFOEHL  and  WESTON. 

The  Task  Manager,  Edward  Need,  is  responsible  for  technical 
management  of  this  task  assignment  including  scheduling, 
subcontracting,  communications,  technical  supervision,  and 
execution  of  the  field  effort.  Assisting  the  Task  Manager  are 
the  Technical  Leads  for  the  project,  the  Field  Supervisor,  and 
the  Data  Administrator. 

The  Technical  Leads  are  responsible  for  tracking  technical 
progress  within  the  project  scope  relating  to  each  of  their 
disciplines  (engineering;  geosciences  including  geology, 
hydrology,  and  soil  science;  and  environmental  sciences 
including  biology,  toxicology,  and  public  health)  and  ensuring 
that  the  technical  objectives  of  the  Scope  of  Work  are  being 
met.  The  Technical  Leads  work  with  the  Field  Supervisor  to  plan 
data  collection  efforts.  In  addition.  Technical  Leads  track  and 
constantly  evaluate  new  technica1  data  as  they  are  generated 
and  notify  the  Task  Manager  of  any  anomalies,  data  gaps,  and/or 
adjustments  to  the  planned  data  collection  effort  which  might 
be  required  to  meet  the  technical  objectives  of  the  project. 

The  Field  Supervisor  is  responsible  for  coordinating  the 
activities  of  the  field  teams  and  directing  the  work  of  subcon¬ 
tractors  in  the  field.  The  Field  Supervisor  is  directly 
responsible  for  implementation  of  the  Work  Plan  and  the  QAPP  as 
they  apply  to  the  field  effort,  for  keeping  the  field  teams 
supplied,  and  for  coordination  of  logistical  issues.  The  Field 
Supervisor  prepares  daily  field  reports  during  all  field 
activities  and  communicates  progress  and  problem  areas  to  the 
Task  Manager  on  a  daily  basis.  The  Field  Supervisor  also  is 
responsible  for  coordination  and  day-to-day  contact  with  the 
base  Point-Of-Contact  (POC) . 


1912B 


1-18 


USAF 

Major  Command  (SAC) 
Occupational  and  Environmental 
Health  Laboratory  (OEHL) 
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FIGURE  1-3  PROJECT  ORGANIZATION,  INTEGRATED  IRP  STAGE  2, 
SELFRIDGE  ANGB,  MICHIGAN 
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The  Data  Administrator  is  responsible  for  ensuring  data 
validation  and  entering  all  data  collected  in  the  field  into 
the  IRPIMS  data  base  for  the  project.  The  intent  is  to  check 
all  data  and  to  enter  it  into  the  data  base  as  it  is  generated. 
To  ensure  this,  the  Data  Administrator  will  be  present  on-base 
during  all  major  data  collection  activities.  The  data  to  be 
entered  will  include:  boring  and  well  logs,  water  level 
measurements,  field  water  quality  data,  and  sample  point 
coordinate  locations.  In  addition,  the  Data  Administrator  will 
assist  the  Field  Supervisor  in  keeping  the  field  teams  supplied 
and  in  maintaining  daily  progress  reports. 

The  Quality  Assurance  Officers  for  the  project,  Robert  C.  Brod 
and  Dianne  S.  Therry,  report  directly  to  the  Program  Manager 
and  Program  Director.  QA  Officers  are  responsible  for  conduct¬ 
ing  unannounced  field  visits  to  observe  data  collection 
procedures  and  for  periodic  review  of  data  generated.  The  Data 
Administrator  or  Technical  Lead  may  request  assistance  from  the 
project  QA  Officer  in  validating  a  data  set  or  data  analysis 
technique.  QA  Officers  also  are  responsible  for  review  of 
project  deliverables. 

1.4  QUALITY  ASSURANCE  OBJECTIVES 

The  overall  quality  assurance  objective  for  field  activities, 
data  analyses,  and  laboratory  analyses  is  to  produce  data  of 
sufficient  and  known  quality  to  support  evaluation  of 
environmental  effects  and  selection  of  remedial  alternatives. 
Specifically,  all  data  will  be  gathered  or  developed  using 
procedures  appropriate  for  the  intended  use.  Standard 
procedures  will  be  used  so  that  known  and  acceptable  levels  of 
accuracy,  precision,  representativeness,  completeness,  and 
compatibility  are  maintained  for  each  data  set.  Descriptions  of 
these  criteria  are  presented  in  the  following  subsections. 

1.4.1  Accuracy 

Accuracy  is  the  degree  of  agreement  of  a  measurement,  X,  with 
an  accepted  reference  or  true  value,  T,  usually  expressed  as 
the  difference  between  the  two  values,  X-T,  or  the  difference 
as  a  percentage  of  the  reference  or  true  value,  100(X-T)/T,  and 
sometimes  expressed  as  a  ratio  X/T.  Accuracy  is  a  measure  of. 
the  bias  in  a  system. 

The  accuracy  of  data  collected  using  field  instruments  is  dif¬ 
ficult  to  quantify.  It  can  be  qualitatively  maximized,  however, 
by  strict  adherence  to  standard  protocols  and,  where  applica¬ 
ble,  manufacturers'  operating  and  calibration  procedures.  This 
will  ensure  that  the  data  are  as  accurate  as  possible  and  with- 
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in  the  manufacturers’  reported  accuracy  limits.  Specific  proce¬ 
dures  for  instrument  calibrations  and  field  protocols  are  pre¬ 
sented  in  Subsection  1.7.2  and  Section  2,  respectively. 

Analytical  accuracy  is  expressed  as  the  percentage  recovery  of 
an  analyte  (or  a  surrogate  in  the  case  of  organic  analytes) 
which  has  been  added  to  the  sample  (or  standard  matrix,  e.g.  a 
blank)  at  a  known  concentration  before  analysis  and  is 
expressed  by  the  following  formula: 

At  —  Ao 

Accuracy  =  Percent  recovery  =  -  x  100  percent 

Af 

where: 

At  =  Total  amount  found  in  fortified  sample 
A0  =  Amount  found  in  unfortified  sample 

Af  «  Amount  added  to  sample 

1.4.2  Precision 

Precision  is  a  measure  of  mutual  agreement  among  individual 
measurements  of  the  same  property,  usually  under  prescribed 
similar  conditions.  Precision  is  best  expressed  in  terms  of  the 
standard  deviation.  Various  measures  of  precision  exist 
depending  upon  the  "prescribed  similar  conditions." 

During  collection  of  data  using  field  methods  and/or 
instruments,  precision  is  checked  by  reporting  measurements  at 
one  location  and  comparing  results.  For  example,  water  level 
measurements  would  be  taken  three  times  at  a  well  and  the 
values  compared.  Only  if  the  values  are  within  a  specified 
percentage  of  each  other  are  the  measurements  sufficiently 
precise.  Specific  precision  goals  are  presented  in  Subsection 
1.13  and  Section  2. 

Analytical  precision  is  calculated  by  expressing  as  a 
percentage  the  difference  between  results  of  analyses  of 
duplicate  samples  for  a  given  analyte.  Precision  can  be 
expressed  by  the  formula: 

C i  -  c2 

RPD  *  -  x  100  percent 

(Ct  +  C2 ,/2 

where : 

RPD  =  Relative  Percentage  Difference 
Ci  =  Concentration  of  analyte  in  sample 

C2  =  Concentration  of  analyte  in  replicate 
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Completeness  is  a  measure  of  the  relative  number  of  data  points 
which  meet  all  the  acceptance  criteria  including  accuracy, 
precision,  and  any  other  required  by  the  specific  analytical 
method  used. 

It  is  usually  a  comparison  of  actual  numbers  of  valid  data 
points  and  expected  numbers  of  valid  data  points  which  is 
expressed  as  a  percentage. 

Access  to  various  areas  and/or  media  along  with  unanticipated 
difficulties  with  sample  collection  affect  field  data 
completeness.  For  example,  poor  sample  recovery  in  a 
split-spoon  sample  reduces  the  number  of  soil  samples  that  can 
be  collected  and,  therefore,  affects  the  completeness. 

Difficulties  encountered  during  sample  handling  in  the 
laboratory  as  well  as  unforeseen  complications  regarding 
analysis  methods  may  affect  completeness  during  sample 

analysis.  For  example,  the  analytical  methods  proposed  for  use 
(particularly  for  the  organics  analyses)  are  intended  for 
analysis  of  "environmental  samples"  (low-  and  medium-level), 
and  the  applicability  of  these  methods  to  unknown  or  hazardous- 
level  samples  may  result  in  poor  method  performance  and  have, 
therefore,  an  adverse  impact  on  achieving  the  data  completeness 
goal . 

The  overall  completeness  goal  for  Stage  2  investigations  at 
Sc  If  ridge  ANGB  is  90  percent. 

Also,  there  are  certain  data  points  which  are  considered 

critical  to  the  investigation.  Critical  data  points  are  sample 
locations  for  which  valid  data  must  be  obtained  in  order  for 
the  sampling  event  to  be  considered  complete,  and/or  that  can 
be  expressed  by  a  percentage  of  samples  taken  in  a  medium.  An 

example  of  a  critical  data  point  may  be  an  upgradient  well  or 

any  other  data  point  considered  vital  to  the.  decision-making 
process.  Critical  data  points  for  the  Self  ridge  ANGB  Stage  2 
investigation  will  be  determined  in  the  field  by.  the  Tas 
Manager  and  the  Technical  Lead  with  the  Field  Supervisor  prior 
to  the  initiation  of  each  applicable  field  activity.  Because  of 
the  importance  of  these  critical  data  points,  the  completeness 
goal  for  these  points  is  100  percent. 

1.4.4  Representat I veness 

Representativeness  expresses  the  degree  to  which  data 
accurately  and  precisely  represent  a  characteristic  o  a 
population,  parameter,  variation  at  a  sampling  point,  a  process 
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1 

condition,  or  an  environmental  condition.  The  methods  used  to 
select  samples  that  are  representative  of  the  site  or  source 
will  be  described  in  the  sampling  protocols  in  Section  2. 

1 .4.5  Comparabi 1 i tv 

1 

1 

Comparability  expresses  the  confidence  with  which  one  data  set 
can  be  compared  to.  another.  The  comparability  of  the  data  is 
influenced  by  sampling  and  analytical  procedures.  By  providinq 
specific  protocols  to  be  used  for  obtaining  and  analyzing 
samples  data  sets  should  be  comparable  regardless  of  who 
obtained  the  sample  or  performed  the  analysis. 

1.4.6  Regulatory  Requirements 

1 

Wherever  possible  given  the  analytical  method  specified,  the 
limit  of  detection  (LOD)  of  any  chemical  analysis  should  be 
less  than  the  established  Federal  or  state  standard  for  the 
compoun  in  the  matrix  analyzed  in  order  to  allow  comparison  of 
the  result  with  that  standard.  Applicable  Federal  and  State 

iwrn  13  ^he.  comP°unds  of  concern  (in  water)  at  Selfridge 

ANGB  are  listed  m  Table  1-3. 

1 

1.5  SAMPLING  PROCEDURES 

n  general,  sampling  and  analysis  procedures,  including  sample 
preservation  and  holding,  times  for  the  relevant  chemical 

and  ma.tric®s '  W1H  strictly  comply  with  applicable 
techniques  contained  in  the  following  documents: 

1 

REGULATIONS 

CODE  OF  FEDERAL  REGULATIONS 

9 

40  CFR  136. 3e, 

•  Table  II 

Required  Containers,  Preservation 

Techniques,  and  Holding  Times  | 

40  CFR  136, 

Appendix  A 

Methods  for  Organic  Chemical 

Analysis  of  Municipal  and  Indus¬ 
trial  Wastewater 

40  CFR  136, 

Appendix  B 

Definition  and  Procedure  for  the 

Determination  of  the  Method  Detec¬ 
tion  Limit 

1 

1 

40  CFR  136, 

Appendix  C 

Inductively  Coupled  Plasma  -  Atomic 

Emission  Spect romet r ic  Method  for 

Trace  Element  Analysis  of  Water 
and  Wastes  Method  200.7 

40  CFR  300.61  - 
300 . 71 (Subpart  F) 

National  Contingency  Plan 

1 

19 12  B 
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Table  1-3 

Federal  and  State  Regulations  and  Criteria  for  Chemicals 
of  Concern  Found  at  Sel fridge  ANGB,  Michigan 

(Water) 
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14.  Insufficient  data  to  develop  criteria.  Value  presented  is  the  LOEL  -  Lowest  Observed  Effect  Level. 


FEDERAL  REGISTER 


Toxicity  Characteristic  Leaching 
Procedure  (TCLP) 


VOL  51,  NO  114, 
13  June  1986 


MANUALS 


ENVIRONMENTAL  PROTECTION  AGENCY 


EPA-330/9-S1-002 


EPA- 5 4 0/1-8  6-060 

EPA-600/4-79-020 

SW-846 


NEIC  Manual  for  Groundwater/Sub¬ 
surface  Investigations  at  Hazardous 
Wastes  Sites 

Superfund  Exposure  Assessment 
Manual  (January  1986) 

Superfund  Public  Health  Evaluation 
Manual  (October  1986) 

Methods  for  Chemical  Analysis  of 
Water  and  Wastes  (1983) 

Test  Methods  for  Evaluating  Solid 
Waste,  Third  Edition  (1986) 


AMERICAN  PUBLIC  HEALTH  ASSOCIATION  (APHA,  AWWA,  &  WPCF) 

16th  Edition  Standard  Methods  for  the 

Examination  of  Water  and  Wastes 


AMERICAN  SOCIETY  FOR  TESTING  AND  MATERIALS 
D-1452 


D-1586 


Soil  Investigation  and  Sampling  by 
Auger  Boring 

Penetration  Test  and  Split-Barrel 
Sampling  of  Soils 


D-2487 


Unified  Soil  Classification  System 


D-2488 


Annual  Book  of 
ASTM  Standards 


Recommended  Practices  for  Visual- 
Manual  Description  of  Soils 


Section  11,  Water  and  Environ¬ 
mental  Technology 


HANDBOOKS 


ENVIRONMENTAL  PROTECTION  AGENCY 

Handbook  for  Sampling  and  Sample 
Preservation  of  Water  and  Waste- 
water  (1982) 


EPA- 600/4-82-029 


GUIDANCE  DOCUMENTS 


ENVIRONMENTAL  PROTECTION  AGENCY 

EPA-540/G-85-002  Guidance  on  Remedial  Investiga¬ 

tions  under  CERCLA 

EPA-540/G-85-003  Guidance  on  Feasibility  Studies 

under  CERCLA 

Specific  methodologies  to  be  followed,  including  any  revisions 
to  techniques  in  the  above  listed  documents  which  are  required 
by  USAFOEHL  or  are  necessary  to  meet  the  objectives  of  the 

Scope  of  Work,  are  detailed  in  Section  2  of  this  Plan. 

1  .6  SAMPLE  CUSTODY 

The  purpose  of  sample  custody  procedures  is  to  document  the 

history  of  sample  containers  and  samples  (and  sample  extracts 
or  digestates)  from  the  time  of  preparation  of  sample 

containers  through  sample  collection,  shipment,  and  analysis. 
An  item  is  considered  to  be  in  one's  custody  if: 

•  it  is  in  the  physical  possession  of"  the  responsible 
party, 

•  it  is  in  the  view  of  the  responsible  party, 

•  it  is  secured  by  the  responsible  party  to  prevent 

tampering,  or 

•  it  is  secured  by  the  responsible  party  in  a  restricted 
area . 

1.6.1  Cha i n-of -Custody 

1 .6.1 .1  Sample  Labels 

All  samples  will  be  identified  with  a  label  which  will  be 
attached  directly  to  the  container.  Sample  labels  will  be 
completed  using  waterproof  ink.  The  labels  will  contain  the 
following  information: 

•  Sample  number. 

•  Time  and  date  of  collection. 

•  Installation  (base),  name.  \ 

•  Parameters  to  be  analyzed. 

•  Preservative  (if  any). 

•  Sample  source/location. 

•  Sampler's  initials. 
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As  each  sample  is  collected  it  will  be  placed  in  a  labele 
container.  Sample  numbers  will  have  been  determined  before  the 
field  investigation  begins.  See  Subsection  1.6. 2.1  tor  a 
description  of  the  sample  numbering  system. 

1.6. 1.2  Cha i n-of-Custody  Record 

To  maintain  a  record  of  sample  collection,  transfer  between 
personnel,  shipment,  and  receipt  by  the  laboratory,  a  chain- 
of-custody  record  will  be  filled  out  for  each  sample  at  each 
sampling  location.  Each  time  the  samples  are  transferred,  the 
signatures  of  the  persons  relinquishing  and  receiving  the 
samples  as  well  as  the  date  and  time  will  be  documented.  A 
sample  chain-of-custody  record  is  included  as  Figure  1-4. 

1.6. 1.3  Transfer  of  Custody  and  Shipment 

Prior  to  shipment  of  samples,  the  chain-of-custody  record  will 
be  signed  and  dated  by  a  member  of  the  WESTON  field  team  who 
has  verified  that  those  samples  indicated  on  the  record  are 
indeed  being  shipped.  After  packaging  has  be. en  fornpie  ted, 
custody  seals,  signed  and  dated  by  a  member  of  the  WESTON  field 
team,  will  be  placed  on  the  cooler. 

All  samples  will  be  shipped  via  courier  such  as  Federal 
Express,  Emery,  or  other  overnight  delivery  service  to  the 
appropriate  laboratory.  Hazardous-  or  environmental-level 
samples  may  be  transported  by  WESTON  personnel  m  Private 
vehicles  after  the  samples  are  properly  packaged  and  labeled. 
Upon  receipt  of  the  samples  at  the  laboratory,  the  recover 
will  complete  the  transfer  by  dating  and  signing  the  chain 
custody  record. 

1.6. 1.4  Laboratory  Custody  Procedures 

When  sample  containers  are  provided  by  WESTON,  chain-of-custody 
documentation  (see  Figure  1-4)  will  be  shipped  with  JJJL 

containers.  These  forms  should  be  completed  by  field  personnel 
with  acknowledgment  of  time  and  date  of  transfer  and  p  ace  in 
the  shipping  container  in  the  plastic  cover  provided. 

The  following  subsections  describe  _  laboratory  custody 
procedures  associated  with  sample  receipt,  storage,  prepa 
ration,  analysis,  and  general  security  procedures. 
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Custody  Transfer  Record /Lab  Work  Request 


FIGURE  1-4  CUSTODY  TRANSFER  RECORD/LAB  WORK  REQUEST 


Sample  Receipt 


Upon  receipt,  the  sample  custodian  will  inspect  sample 
containers  for  integrity;  The  presence  of  leaking  or 
broken  containers  will  be  noted  on  the  chain  of 
custody  record  (see  Figure  1-4).  The  sample  custo¬ 
dian  will  sign  (with  date  and  time  of  receipt)  the 
chain-of-custody  record,  thus  assuming  custody  of  tne 
samples . 

The  information  on  the  cham-of-custody  record  will  be 
compared  with  that  on  sample  tags  and  labels  to  verify 
sample  identity.  Any  inconsistencies  will  be  resolved 
with  the  field  sampling  representative  before  sample 
analysis  proceeds. 

Samples  will  be  moved  to  one  of  the  locked  sample 
storage  refrigerators  for  storage  prior  to  analysis. 
The  storage  location  will  be  recorded  on  the 
chain-of-custody  record. 

The  sample  custodian  will  return  the  original  chain-of- 
custody  record  to  the  Laboratory  Data  Manager  and 
provide  carbon  copies  to  each  laboratory  section 
manager  and  one  to  the  main  sample  log  kept  m  the 
laboratory. 

The  sample  custodian  will  alert  the  appropriate  section 
managers  and  analysts  of  any  analyses  requiring 
immediate  attention  because  of  short  holding  times. 


Sample  Storage 


analysis . 


The  storage  refrigerators  are  maintained  at  4°  ±  2°C.  The 
temperature  is  monitored  by  the  laboratory  security  system 
and  recorded  daily  in  a  bound  log  by  the  sample  custodian. 
If  during  working  hours  equipment  failure  (compressor 
failure,  door  left  open,  etc.)  results  in  the  storage 
refrigerator  temperature  exceeding  the  upper  or  lower 
control  limits,  an  audible  alarm  will  sound,  and  the  samples 
will  be  moved  to  suitably  controlled  storage  until  the 
problem  has  been  corrected.  During  off  working  hours,  the 
alarm  is  automatically  transferred  to  security  agency  per¬ 
sonnel  who  alert  laboratory  and  maintenance  personnel  (via 
beeper  call)  so  that  prompt  corrective  action  can  be  taken. 


Analysts  request  samples  for  analysis  from  the  sample 
custodian.  Both  sign  the  chain-of-custody  record  to 
acknowledge  transfer  of  custody  to  the  analyst. 


ile  Tracking  - 


tanic  Anal’ 


For  samples  which  require  extraction  prior  to  analysis, 
a  sample  extraction  form  is  completed  during  the  time  of 
extraction.  A  copy  of  this  form  is  shown  as  Figure  1-5. 


When  samples  are  extracted  for  analysis  by  gas  chroma¬ 
tography,  GC/MS,  or  liquid  chromatography,  all  pertinent 
data  are  entered  on  the  sample  extraction  form  and  recorded 
in  a  bound  laboratory  notebook.  Data  are  entered  onto  the 
form  via  computer  by  the  person  performing  the  extraction 
as.  the  extraction  proceeds.  A  hard  copy  of  the  form  is 
printed  out  and  is  used  as  the  vehicle  for  custody  transfer 
to  the  analyst.  Copies  are  provided  to  the  analysts  to 
inform  them  that  extracts  are  ready  for  analysis.  The  bound 
laboratory  notebook  is  kept  in  the  laboratory. 


Extracts  are  maintained  in  refrigerated  storage  by  the 
sample  preparation  section  until  transferred  to  the 
analysts. 


ile  Tracking  -  Metals  Anal's 


Samples  are  received  by  the  sample  preparation  section  for 
digestion  prior  to  analysis  for  metals  by  atomic 
absorption/ inductively  coupled  plasma  spectroscopy.  When 
samples  are  prepared  for  digestion,  the  preparation 
technician  fills  out  a  sample  digestion  record.  The  type  of 
information  recorded  is  shown  in  Figure  1-6;  however, 
computer  forms  will  be  used,  but  copies  are  not  presently 
available. 


All  information  regarding  sample  digestion  is  entered  onto 
the  sample  digestion  record  via  computer  as  the  extraction 
proceeds  and  recorded  in  a  bound  laboratory  notebook.  The 
digestion  record  is  maintained  to  acknowledge  custody 
transfer  of  digestates  to  the  metals  analysis  section.  Upon 
completion  of  sample  digestion,  a  carbon  copy  of  the  sample 
digestion  record  is  provided  to  the  metals  analysis  section 
to  alert  them  that  digestates  are  ready  for  analysis. 

The  bound  laboratory  notebook  is  retained  by  the  sample 
preparation  section. 
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Recordkeeping 


Data  related  to  all  sample  preparation  and  analysis  proce¬ 
dures  and  observations  by  laboratory  analysts  are  recorded 
in  bound  laboratory  notebooks  which  are  issued  by  the  Labo¬ 
ratory  Quality  Assurance  Coordinator.  Laboratory  notebook 
pages  are  signed  and  dated  daily  by  laboratory  analysts. 
Corrections  to  notebook  entries  are  made  by  drawing  a 
single  line  through  the  erroneous  entry  and  writing  the 
correct  entry  next  to  the  orte  crossed  out.  All  corrections 
are  initialed  and  dated  by  the  analyst. 

Building  Security 

The  WESTON  laboratory  maintains  controlled  building  access 
at  all  times.  During  working  hours,  all  non-WESTON 
laboratory  personnel  are  required  to  sign  in  with  the 
receptionist  and  are  escorted  by  laboratory  personnel  while 
in  the  building. 


The  laboratory  is  locked  by  an  ADT  Security  System  between 
the  hours  of  5:00  P.M.  and  8:00  A.M.  Monday  through  Friday 
and  during  non-working  hours.  This  security  system  not  only 
monitors  building  access,  but  also  monitors  the  temperature 
in  the  sample  storage  refrigerators.  If  the  control 
temperature  range  is  exceeded  during  working  hours,  an 
audible  alarm  sounds,  and  during  non-working  hours,  a 
silent  alarm  alerts  ADT  personnel.  Response  by  laboratory 
personnel  is  described  above. 

The  building  is  accessed  by  laboratory  employees  during  non¬ 
working  hours  by  using  a  key  and  the  passcode  for  the  building 
security  system. 

Any  breach  of  security  during  non-working  hours  sounds  a  silent 
alarm  to  security  agency  personnel  who  alert  the  local  law 
enforcement  agency  and  one  of  three  laboratory  personnel  via 
beeper  call.  Police  response  to  security  alarms  takes  place 
within  5  minutes,  and  laboratory  personnel  are  on-site  within 
20  minutes. 


1.6.2  Documentat  i on 

1.6. 2.1  Sample  Identification 


A  numbering  system  has  been  developed  to  identify 
boring  location,  and  sample  taken  during  water 
sampling  programs.  This  numbering  system  provides 
procedure  to  allow  retrieval  of  information 
particular  sample.  A  listing  of  the  sample 
numbers  will  be  maintained  by  the  project  Data 
and  the  Field  Supervisor  will  ensure  that  it 
applied  to  samples  collected  during  this  project. 


each  well, 
and  soil 
a  tracking 
concerning  a 
identif ication 
Administrator , 
is  universally 


This  sample  number  will  not  be  made,  available  to  the  bench 
chemist  performing  analyses.  Upon  receipt  by  the  laboratory,  a 
sequential  number  will  be  assigned  to.  each  sample  different 
from  the  sample  number  assigned  in  the  field. 

Each  field  sample  number  will  consist  of  three  components  in 
conformance  with  the  USAF  IRP  Information  Management  System 
(IRPIMS).  The  IRP  IMS  data  base  for  Selfridge  ANGB  is  currently 
being  developed.  The  three  components  will  consist  of  site, 
location,  and  sample  identifiers  as  described  below. 

•  Site  Identifier  -  A  two-digit  designation  will  be  used 
to  identify  the  particular  site  where  the  sample  is 
being  collected,  such  as  Fire  Training  Area  2  (Site  2). 

The  site  number  will  be  cross-referenced  to  the  actual 
site  name  in  the  IRP  Stage  2  Work  Plan  and  also  to  the 
sampler's  field  notebook.  The  site  identifiers  to  be 
used  for  the  Stage  2  investigation  are  based  on  the 
site  numbering  system  used  in  earlier  investigations. 
They  are  listed  in  Table  1-4. 

•  Location  Identifier  -  A  three-digit  designation  will 
be  used  to  identify  the  sample  location  within  each 
site  such  as  the  number  of  a  monitor  well  or  soil 
boring.  Due  to  the  high  number  of  samples  to.be  taken 
during  this  program,  numbering  sequences  will  start 
with  the  100  series  for  shallow  wells,  (including  all 
existing  monitor  wells  installed  during  the  Stage  1 
investigation);  200  series  for  deeper  wells;  300 
series  for  soil  sample  points,  from  monitor  well 
installations;  400  series  for  soil  samples  from  soil 
borings;  and  500  series  for  storm  water  locations. 

The  numbers  to  be  used  for  existing  wells  are  sum¬ 
marized  in  Table  1-5.  New  monitor  wells  will  be  num¬ 
bered  in  the  order  in  which  they  are  installed  begin¬ 
ning  with  126  for  shallow  wells  and  200  for  deep  wells. 

•  Sample  Identifier  -  A  four-character  alphanumeric 
designation  will  be  used  to  identify  samples  according 
to  sample  type.  The  first  character  will  be  a  letter 
to  identify  the  sample  type  as  follows: 

M  -  Monitor  wells  (groundwater) 

B  -  Soil  borings 
W  -  Surface  water  and  seeps 
H  -  Drum  samples 
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Table  1-4 


Summary  of  Site  Identifier  Numbers, 
IRP  Stage  2, 

Sel fridge  ANGB,  Michigan 


Site  Designation  Site  Identifier 

IRP  Site  Number 


Site  1  -  Southwest  Landfill  01 
Site  2  -  Fire  Training  Area  2  02 
Site  3  -  Fire  Training  Area  1  03 
Site  4  -  West  Ramp  ‘04 
Site  5  -  Tucker  Creek  Landfill  05 
Site  6  -  Northwest  Landfill  06 
Site  7  -  East  Ramp  07 
Site  8  -  Base  Coal  Storage  Pile  08 


Table  1-5 


Summary  of  Well  Location  Identifier  Numbers, 

IRP  Stage  2, 

Sel fridge  ANGB,  Michigan 


Existing 

Site 

Well 

Site 

Designation 

Well 

Designation 

Location 

Number 

Number 

Identifier 

Site 

1  - 

Southwest  Landfill 

W-22 

01 

122 

W-23 

01 

123 

W-24 

01 

124 

Fire  Training  Area 

W-25 

01 

125 

Site 

2  - 

2  W-19 

02 

119 

W-20 

02 

120 

Site 

Fire  Training  Area 

W-21 

02 

121 

3  - 

1  W-16 

03 

116 

W-17 

03 

117 

Site 

W-18 

03 

118 

4  - 

West  Ramp 

W-ll 

04 

111 

W-12 

04 

112 

W-13  • 

04 

113 

W-14 

04 

114 

Site 

W-15 

04 

115 

5  - 

Tucker  Creek  Landfill  W-5 

05 

105 

W-6 

05 

106 

Site 

W-7 

05 

107 

6  - 

Northwest  Landfill 

W-8 

06 

108 

W-9 

06 

109 

Site 

W-10 

06 

110 

7  - 

East  Ramp 

W-l 

07 

101 

W-2 

07 

102 

W-3 

07 

103 

-  •' 

W-4 

07 

104 
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The  remaining  three  characters  will  be  digits  and  will  be  used 
to  provide  additional  information  depending  on  the  type  of 
sample.  For  a  monitor  well  or  surface  water  sample,  the  three 
digits  will  indicate  from  which  sampling  round  the  sample  came, 
e.g.,  001,  002,  etc.  For  a  soil  sample,  the  three  digits  will 
indicate  the  depth  sequence  from  which  the  soil  sample  was 
obtained,  e.g.,  001,  002,  010  (S-l,  S-2,  S-10,  etc.).  The  depth 
interval  for  that  sample  number  will  be  cross-referenced  in  the 
field  logs. 

The  sample  number  will  not  be  related  to  date  of  collection; 
however,  the  date  will  be  documented  in  the  sampler's  field  log 
and  on  the  chain-of-custody  record.  All  sample  numbers  will 
also  be  documented  by  the  project  Data  Administrator. 


Provision  will  be  made  where  circumstances  require  a  slight 
modification  to  the  numbering  sequence  for  a  specific  sample. 
Two  typical  sample  numbers  follow: 


03-118-M001  -  FTA-1 ,  Site  3  (cross-referenced  in  the 
field  logs)  groundwater  sample  collected  from  monitor 
well  118. 


05-407-B005  -  TCLF ,  Site  5  (cross-referenced  in  the 
field  logs)  soil  sample  S-5  taken  from  boring  407  at  a 
depth  of  6-7.5  feet'  (cross-referenced  in  the  field 
logs) . 


The  last  four  characters  of  the  numbering  system  may  be  used  to 
denote  that  a  sample  is  one  collected  for  quality  control  pur¬ 
poses  (see  Subsection  1.10.1).  The  site  and  location  identifier 
will  not  change.  The  numbering  system  for  quality  control 
samples  is  explained  below. 

Field  Duplicates/Field  Replicates 


The  first  character  of  the  sample  identifier  will  be  a  letter 
to  identify  the  sample  type  as  discussed  above.  For  duplicate 
or  replicate  samples,  the  second  character  will  always  be  the 
number  1  which  will  indicate  that  the  sample  is  a  duplicate  of 
the  sample  denoted  in  the  location  identifier. 

•  04-111-M101  -  Field  duplicate  of  the  groundwater 
sample  collected  from  monitor  well  111,  WRMP  (Site  4), 
sampling  round  1. 

•  05-421-B105  -  Field  duplicate  soil  sample  taken  from 

boring  421  at  TCLF  (Site  5),  sample  S-5. 
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Equipment  Blanks 


The  first  character  of  the  sample  identifier  will  denote  the 
sample  type.  The  next  three  characters  will  be  digits,  the 

first  of  which  will  always  be  a  2  to  indicate  an  equipment 
blank.  The  next  two  digits  will  indicate  from  which  sampling 
round  the  sample  was  collected.  The  site  and  location 
identifiers  for  the  equipment  blank  will  be  the  numbers  of  the 
location  and  corresponding  site  which  was  sampled  immediately 
prior  to  collecting  the  equipment  blank. 

•  04-111-M201  -  Equipment  blank  collected  during  round  1 
immediately  after  sampling  monitor  well  111  at  WRMP 
(Site  4) . 

Trip  Blanks 

The  first  character  of  the  sample  identifier  will  denote  the 

sample  type.  The  next  three  characters  will  be  digits,  the 

first  of  which  will  always  be  a  3  to  denote  a  trip  blank.  The 
next  two  digits  will  indicate  from  which  round  the  sample  was 
collected.  The  site  and  location  identifiers  will  be  the 
numbers  of  the  location  and  corresponding  site  of  the  last 
sample  on  the  chain-of-custody  record. 

•  04-111-M301  -  Trip  blank  collected  during  round  1; 

04-111  are  the  site  and  location  identifiers  of  the 
last  sample  on  the  chain-of-custody  record  for  each 
batch  of  samples  taken  for  VOCs  analysis. 

Ambient  Blanks 


The  first  character  of  the  sample  identifier  will  denote  the 
sample  type.  The  next  three  characters  will  be  digits,  the 
first  of  which  will  be  a  4  to  denote  an  ambient  blank.  The  next 
two  digits  will  indicate  from  which  round  the  sample  was 
collected.  The  site  and  location  identifiers  will  be  the  number 
of  the  location  and  corresponding  site  of  the  last  sample 
collected  at  that  site. 

•  04-111-M401  ambient  blank  collected  during  round  1  at 

Site  4  (WRMP);  the  last  well  sampled  at  that  site  was 
monitor  well  111. 

1.6. 2. 2  Field  Logs 

All  data  collection  activities  performed  at  a  site  will  be 
documented  either  in  a  field  notebook  or  on  appropriate  IRPIMS 
forms.  Entries  will  be  as  detailed  and  descriptive  as  possible 
so  that  a  particular  situation  could  be  recalled  without  reli¬ 
ance  on  the  collector's  memory.  All  field  log  entries  should  be 
dated.  Field  notebooks  will  be  bound  books  and  will  be  assigned 
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to  individual  field  personnel  for  the  duration  of  their  stay  in 
the  field.  All  IRPIMS  field  log  forms  will  be  kept  in  ring  bin¬ 
ders  assigned  to  individual  field  personnel. 

The  cover  of  each  notebook  or  ring  binder  will  contain  the 
following  information: 

•  Person  to  whom  the  book  is  assigned. 

•  Project  name. 

•  Start  date. 

•  End  date. 

It  will  be  the  responsibility  of  all  field  personnel  to  copy 
(photocopy)  all  field  logs  (including  notebook  pages  and  IRPIMS 
forms)  generated  during  a  field  day  at  the  end  of  that  day. 
Copies  will  be  given  to  the  on-site  Data  Administrator  who  will 
maintain  field  log  files  and  assist  the  Field  Supervisor  in 
compiling  daily  progress  reports. 

1.6. 2. 3  Corrections  to  Documentation 

All  measurements  made  and  samples  collected  will  be  recorded. 
Each  field  geologist/scientist  will  initial,  each  page  as  it  is 
completed. 

If  an  incorrect  entry  is  made,  the  data  will  be  crossed  out 
with  a  single  strike  mark  and  the  mark  initialed. 

Any  revisions  to  field  notes  will  be  made  on  the  field  log  and 
will  be  dated  and  initialed  by  the  person  revising  the  log. 
There  will  be  no  erasures  or  deletions  from  the  field  logs. 


To  the  extent  practicable  and  permissable  within  base  security 
requirements,  sampling  locations  will  be  photographed  to 
provide  a  visual  record  of  the  conditions  of  the  sampling  area. 
All  rolls  of  film  will  be  numbered  with  roll  number  and  picture 
number  recorded  in  the  field  log  book.  Pictures  of  the  sampling 
locations  will  be  taken  with  35-mm  slide  or  print  film. 
Sampling  locations  will  be  identified  in  the  photographs  by 
placing  an  8-1/2  x  11-in.  (or  larger)  sheet  of  paper  with  the 
sample  and/or  well  number  written  on  it  next  to  the  well  or 
sampling  point  when  the  photograph  is  taken. 


All  rolls  of  film  used  during  the  project  will  be  turned  over 
to  the  on-site  Data  Administrator  who  will  have  them  developed 
and  will  maintain  a  photograph  file. 
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1.6.3  Sample  Handling,  Packaging,  and  Shipping 

1.6. 3.1  Sample  Handling  and  Packaging 

Samples  obtained  at  potentially  hazardous  waste  sites  are 
classified  as  either  environmental  or  hazardous  samples.  Within 
the  environmental  sample  category,  a  distinction  is  made 
between  low-  and  medium-concentration  samples  for  determining 
both  shipping  procedures  and  appropriate  analytical  protocols 
such  as  dilution.  These  categories  apply  to  both  solid  and 
liquid  samples. 

Low-level  samples  are  considered  to  be  those  collected 
off-site,  around  the  -perimeter  of  a  waste  site,  or  in  areas 
where  hazards  are  thought  to  be  significantly  reduced  by  normal 
environmental  processes.  Medium-level  samples  are  most  often 
those  collected  on-site  in  areas  of  moderate  dilution  by  normal 
environmental  processes.  Hazardous-level  samples  include 
samples  collected  from  drums,  surface  impoundments,  direct 
discharges,  and  chemical  spilis  where  there  is  little  or  no 
evidence  of  environment  dilution.  Hazardous-level  samples  are 
suspected  to  contain  greater  than  a  15-percent  concentration  of 
any  individual  chemical  contaminant. 

Determination  of  the  suspected  concentration  level  of  a  sample 
is  made  in  the  field  by  the  Field  Team  Leader  or  Field  Super¬ 
visor  based  on  the  point  of  origin  of  the  sample,  visual 
evidence,  evidence  from  TVO  field  screening,  and  past  analyt- 
ical  results,  if  available. 

In  general,  all  groundwater  and  surface  water  (pond)  samples  at 
Selfridge  ANGB  are  expected  to  be  low-level  environmental 
samples.  Landfill  leachate  samples  and  selected  soil  samples 
from  source  areas  are  expected  to  be  medium-level  environmental 
or  hazardous-level  samples.  As  a  conservative  approach,  all 
samples  suspected  of  being  either  medium-level  environmental  or 
hazardous- level  samples  will  be  handled  and  shipped  in  the  same 
manner  as  described  in  Subsection  1 . 6 . 3  ..3  below.  However, 
whenever  possible  based  on  field  data,  a  distinction  between 
sample-level  categories  will  be  noted  on  the  chain-of-custody 
record . 

Whatever  the  suspected  level  category  of  a  sample,  the  sample 
container  will  be  handled  with  gloves  and  will  be  decontam¬ 
inated  in  the  field  by  rinsing  off  any  water,  preservatives,  or 
soil  residue  with  potable  water  prior  to  shipping. 

1.6. 3. 2  Procedure  for  Packing  Low-Level  Environmental  Samples 

Samples  assumed  to  have  no-  to  low-concentrations  of  contam¬ 
inants  (low-level  samples)  will  be  collected  in  an  appropriate 
container.  The  sealed  and  labeled  container  will  then  be  placed 
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inside  a  watertight  polyethylene  bag.  The  sealed  packages  will 
then  be  placed  inside  an  ice  chest  and  packed  with  an  absorbent 
packaging  material  such  as  vermiculite  so  as  to  prevent  break¬ 
age.  Ice  will  be  placed  on  top  of  the  samples  to  keep  them  cool 
during  shipment.  The  ice  chests  will  be  sealed  with  a  custody 
seal  and  strapping  tape. 

1.6. 3. 3  Procedures  for  Packing  Med i um-Leve I  Environmental  and 
Hazardous-Level  Samples 

Samples  suspected  of  having  medium-  or  hazardous-levels  of  con¬ 
taminants  will  be  packed  according  to  the  following  procedure: 


The  .sample  container  will  be  placed  in  a  separate 
2-mil  thick  (or  heavier)  watertight  polyethylene  bag. 
Each  sealed  bag  will  be  placed  inside  an  appropriately 
sized  metal  can  with  enough  noncombustible  absorbent 
packaging  material  (e.g.,  bentonite,  vermiculite,  or 
diatomaceous  earth)  to  prevent  breakage  and  provide 
for  absorption  of  liquid  with  one  bag  per  can.  The  can 
will  be  pressure-closed,  and  clips  or  tape  will  be 
used  to  hold  the  lid  securely.  An  example  of  this 
packaging  is  shown  in  Figure  1-7. 


The  metal  cans  will  be  placed  in  a  strong  outside 
container  such  as  an  ice  chest  and  surrounded  with 

similar  substitute  for  stability  during 
will  be  placed  on  top  of  the  samples  to 
during  shipment.  The  ice  chest  will  be 
custody  seal  and  strapping  tape.  The 
appropriate  stickers,  as  specified  by  the  U.S.  DOT  or 
the  state  DOT  whichever  is  more  stringent,  will  be 
placed  on  the  ice  chest  to  indicate  that  its  contents 
may  be  hazardous.  An  example  of  the  cooler  labeling 


vermiculite  or 
transport.  Ice 
keep  them  cool 
sealed  with  a 


for 
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medium-concentration  samples  is  shown  in  Figure 


1 .7  CALIBRATION  PROCEDURES  AND  FREQUENCIES 

This  subsection  reviews  calibration  procedures  and  frequencies 
for  the  following  types  of  equipment: 

•  Field  equipment  (including  water  level  recorders  and 
field  water  quality  and  field  air  quality  screening 
equipment) . 

•  Laboratory  equipment  (including  both  inorganic  and 
organic  analytical  equipment). 
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Legend 

1  Sample  Container 

2  Ziplock  Bag  (2  Mil  Minimum) 

3  Vermiculite  (or  Equivalent)  Packing 

4  Metal  Paint  Can  With  Lid 

5  This  End  Up  Sticker 

6  Strapping  Tape 


FIGURE  1-7  SAMPLING  PACKAGING,  MEDIUM  -  LEVEL  ENVIRONMENTAL 
AND  HAZARDOUS  -  LEVEL  SAMPLES 
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FIGURE  1-8  SHIPPING  CONTAINER,  MEDIUM  -  LEVEL  ENVIRONMENTAL 
AND  HAZARDOUS  -  LEVEL  SAMPLES 


1.7.1  Field  Equipment 


The  in-field  analytical  instruments  to  be  used  during  the  Stage 
2  investigation  are  listed  below: 

•  HNu  Photoionization  Analyzer 

•  Organic  Vapor  Analyzer  (OVA) 

•  Combustible  Gas  Indicator  (CGI)  or  Explosimeter 

•  MSA  Samplair  Pump  and  Gas  Detector  Tubes 

•  Gillian  Low-Volume  Air  Samplers 

•  Specific  Conductance  Meter 

•  pH  Meter 

•  Datalogger  and  Transducers  for  Water  Level  Monitoring 

•  Continuous  Water  Level  Recorder 


The  instruments  will  be  calibrated  before  and  after  each  field 
use  or  as  otherwise  described  below.  Where  necessary,  instru¬ 
ments  will  be  calibrated  each  day  during  field  use. 

1.7. 1.1  HNu  Photo i on i zat i on  Analyzers 

The  HNu  photoionization  analyzer  is  designed  to  measure  the 
concentration  of  trace  gases  in  many  industrial  or  plant 
atmospheres.  The  analyzer  employs  the  principle  of  photoioniza¬ 
tion  for  detection.  A  sensor,  consisting  of  a  sealed  ultra¬ 
violet  light  source,  emits  photons  which  are  energetic  enough 
to  ionize  many  trace  species,  particularly  organics.  In 
general,  the  instrument  will  be  calibrated  by  following  the 
listed  procedures: 

1.  Insert  one  end  of  T  tube  into  probe.  Insert  second  end 
of  probe  into  calibration  gas  in  the  20-200  ppm  range. 
The  third  end  of  probe  should  have  the  rotometer  (bub¬ 
ble  meter)  attached. 

2.  Set  the  function  switch  in  the  0-200  ppm  range. 

3.  Crack  the  valve  on  the  pressured  calibration  gas  con¬ 
tainer  until  a  slight  flow  is  indicated  on  the  roto¬ 
meter.  The  instrument  will  draw  in  the  volume  required 
for  detection  with  the  rotometer  indicating  excess 
flow. 


4 . 


Adjust  the  span 
is  reading  the 
(Calibration  gas 


potentiometer  so  that  the  instrument 
exact  value  of  the  calibration  gas. 
value  is  labeled  on  the  cylinder.) 


5. 


Turn  instrument  switch  to  the 
check  the  electronic  zero.  Reset 
necessary. 


standby  position  and 
zero  potentiometer  as 
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6.  Record  on  the  form  provided  all  original  and  read¬ 

justed  settings  as  specified  by  the  form. 

7.  Next,  set  the  function  switch  to  the  0-20  ppm.  Remove 

the  mid-range  (20-200  ppm)  calibration  gas  cylinder 
and  attach  the  low-range  (0-20  ppm)  calibration  gas 

cylinder  as  described  above. 

8.  Do  not  adjust  the  span  potentiometer.  The  observed 

reading  should  be  ±3  ppm  of  the  concentration  specified 
for  the  low-range  calibration  gas.  If  this  is  not  the 
case,  recalibrate  the  mid-range  scale  repeating  proce¬ 
dures  1  to  7  above.  If  the  low-range  reading  consis¬ 
tently  falls  outside  the  recommended  tolerance 
range,  the  probe  light  source  window  likely  needs 
cleaning.  When  the  observed  reading  is  within  the 

required  tolerances,  the  instrument  is  fully  calibra¬ 
ted. 

The  HNu  instrument  will  be  calibrated  once  per  week  at  minimum. 

1.7. 1.2  Organic  Vapor  Analyzers  (OVAs) 

The  Century  portable  organic  vapor  analyzer  (OVA)  is  designed 
to  detect  and  measure  gases  and  organic  vapors  in  the  atmos¬ 
phere.  The  instrument  utilizes  the  principle  of  hydrogen  flame 
ionization  for  detection.  The  organic  vapor  analyzer  measures 
gases  and  vapors  by  producing  a  response  to  an  unknown  sample 
which  can  be  related  to  a  gas  of  known  composition  _  to  which  the 
instrument  has  been  previously  calibrated.  The  instrument  is 
normally  calibrated  to  methane  gas.  To  calibrate  the  instru 
ment,  a  step-by-step  procedure  is  followed  as  listed  below: 

1.  Set  CALIBRATE  switch  to  10. 

2.  Adjust  meter  reading  to  zero  by  rotating  the  CALIBRATE 
ADJUST  (zero)  knob. 

3.  Attach  one  end  of  T  assembly  to  calibration  gas 
cylinder  and  the  other  to  the  probe. 

4.  Crack  open  calibration  gas  cylinder  until  a  slight 

flow  of  gas  can  be  detected  exiting  the  open  end  of 
the  T  assembly.  (Caution:  if  the  calibration  gas  is 

toxic  or  highly  flammable,  calibration  should  occur 
inside  a  hood.) 

5.  Adjust  GAS  SELECT  knob  on  instrument  until  the  meter 
reads  the  same  level  as  that  of  the  calibration  gas. 

6.  Turn  off  calibration  cylinder  and  remove  T  assembly. 
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7.  The  instrument  is  now  calibrated  for  the  specialty 
gas/vapor.  All  responses  of  the  instrument  should  be 
recorded  relative  to  the  specialty  gas. 

8.  Calibration  in  the  xlO  range  by  adjusting  the  GAS 
SELECT  knob  automatically  calibrates  the  instrument 
for  the  xl  and  xlOO  ranges.  No  further  adjustments  are 
necessary. 

9.  Shut  instrument  down  .by  closing  the  SUPPLY  VALVE  and 
TANK  VALVE  and  putting  the  INSTR  and  PUMP  switches  in 
the  OFF  position. 

10.  Record  the  following  on  the  instrument  calibration 
label:  calibration  date,  span  gas  and  concentration, 

span  setting,  and  initials  of  person  performing 
calibration . 

Calibration  will  be  performed  prior  to  use  on  a  daily  basis  in 
a  well-ventilated  area. 

1.7. 1.3  Exp  I  os i meters/Combust ib le  Gas  Indicators  (CGIs) 

The  explosimeter  or  combustible  gas  indicator  (CGI)  is  an  air 
monitoring  device  designed  to  indicate  a  flammable/explosive 
atmosphere  and  the  level  of  oxygen  present.  The  CGI  registers 
combustible  gas  or  vapors  in  terms  of  their  Lower  Flammability 
Limit  (L.F.L.)  which  is  the  lowest  concentration  at  which  a 
combustible  gas  may  ignite  (or  explode)  under  normal  atmospheric 
conditions.  Since  the  instrument  measures  both  the  level  of 
oxygen  in  the  atmosphere  and  the  level  a  combustible  gas 
reaches  before  igniting,  the  calibration  of  the  instrument 
comprises  a  two-step  process. 

The  oxygen  portion  of  the  instrument  is  calibrated  by  placing 
the  meter  in  normal  atmospheric  air  and  rotating  the  CAL. 
OXYGEN  control  knob  until  the  oxygen  meter  reads  exactly  20.9 
percent  oxygen.  This  calibration  will  be  done  once  daily  when 
in  use . 

The  combustible  gas  indicator  is  calibrated  to  methane  at  the 
laboratory  to  indicate  directly  the  percentage  L.F.L.  of 
methane  in  air. 

It  is  recommended  that  the  gas  detector  be  calibrated  at  least 
once  every  month  and  whenever  the  detector  filament  is 
replaced.  The  calibration  kit  included  with  the  CGI  contains  a 
calibration  gas  cylinder,  a  valve  attachment  to  release  the 
calibration  gas,  flexible  tubing  (delivery  tube),  and  a 
cylinder  to  encapsulate  the  sensor  probe. 


Recalibration  Instructions 


1.  Disassemble  case  by  removing  the  four  retaining  screws 


2 

3 


Allow  the  instrument  to  warm  up  for  15  minutes. 

Assemble  the  calibration  gas  tank  and  delivery  tube/ 
cylinder. 

4.  Carefully  open  the  valve  on  the  gas  tank  to  bathe  the 
sensor  with  just  enough  gas  to  cause  the  needle  on  the 
L.F.L.  meter  to  move. 

5.  Adjust  the  L.F.L.  CAL.  control  screw  on . ci rcuit  board 
until  the  percentage  L.F.L.  meter  indicates  exact  y 
the  correct  L.F.L.  as  indicated  on  the  calibration  gas 
cylinder . 

Calibration  in  an  atmosphere  of  combustible  gases^  requires  a 
source  of  methane  test  gas  and  a  source  of  compressed  air. 

1  Using  compressed  air,  bathe  the  gas  sensor  in  a  flow 

of  air,  and  adjust  the  ZERO  L.F.L.  control  knob. 

2.  Calibrate  the  oxygen  meter  by  rotating  the  CAL.  0X^EN 
control  knob  until  the  oxygen  meter  indicates  20. y 
percent . 

3.  Using  the  methane  test  gas,  bathe  the  sensor  in  a  flow 
of  test  gas  and  calibrate,  if  necessary,  by  adjusting 
the  L.F.L.  CAL.  control  screw  on  the  circuit  board. 

1.7. 1,4  MSA  Samp  lair  Pumps/Draeger  Pumps  and  Gas  Detector 
Tubes 

For  health  and  safety  purposes,  air  sampling  pumps  and  gas 
detector  tubes  will  be  used  during  drilling  and  sampling 
activities.  For  MSA  universal  sampling  pumps,  the  pump  filte 
disc  should  be  removed  and  cleaned  periodically  by  gently 
tapping  or  blowing  on  the  surface  to  remove  any  foreign  matter. 
Every  'six  months'  the  pump  piston  should  ^  relubncated  with 
high-vacuum  silicone  grease.  Tube  holders  should  be  replaced 
when  they  show  signs  of  wear  or  loss  of  elasticity.  The  test 
for  leaks  after  an  extended  period  of  idleness  or  periodica  y 
during  use  is  as  follows. 

Lock  rotating  head  in  orifice  No.  4.  Insert  tube 
holder.  Pull  handle  back  to  lock  piston  into  100  cc  position. 
Wait  2  minutes.  Rotate  handle  to  release  locking  mechanism  The 
piston  should  then  return  to  the  0  cc  position.  If  this  does 
not  occur  another  test  should  be  performed.  Adjust  rotati  g 
head  so  that  the  locking  button  is  positioned  halfway  bet  et. 


any  two  index  numbers.  Lock  piston  into  100  cc  position.  Wait  2 
minutes  and  unlock.  The  piston  should  return  to  the  0  cc 
position  if  the  seal  between  the  piston  and  cylinder  is 
adequate. 

For  Draeger  pumps,  check  pump  for  leaks  every  time  it  is  used 
by  sealing  the  pump  with  an  unopened  Drager  tube  and  completely 
compressing  the  bellows.  If  the  bellows  has  not  expanded 
completely  after  30  minutes,  the  pump  is  sufficiently  air  tight 
and  will  deliver  the  required  volume.  Every  four  weeks  the  wire 
mesh  sieve  under  the  rubber  bung  in  the  pump  head  must  be 
cleaned.  A  special  spanner  is  necessary  to  remove  the  rubber 
bung.  The  sieve  should  be  taken  out  and  cleaned  with  a  brush 
under  running  water.  Every  time  the  pump  is  used  it  should  be 
flushed  out  with  air  by  making  a  few  strokes  without  a  detector 
tube . 

1.7. 1.5  Gillian  Low-Volume  Air  Samplers 

Gillian  low-volume  air  samplers  will  be  used  to  characterize 
gas  emissions  during  selected  drilling  activities.  The  air 
samplers  are  calibrated  daily  before  drilling  begins.  Cali¬ 
bration  of  the  air  samplers  consists  of  determining  the  flow 
velocity  of  air  through  the  sampler  using  a  bubble  meter  as 
outlined  below: 

1.  Connect  bubble  meter  to  air  sampler  pump  via  a  clear 
tube  with  marked  intervals. 

2.  Fill  bubble  meter  reservoir  with  soapy  liquid. 

3.  Squeeze  bulb  on  bubble  meter  to  release  a  bubble. 

4.  Turn  on  pump. 

5.  When  bubble  reaches  the  first  mark  on  the  tube,  turn 
on  stopwatch. 

6.  Turn  off  stopwatch  when  bubble  reaches  the  second  mark 
on  the  tube. 

7.  Turn  off  pump. 

8.  Record  time  of  travel  for  bubble. 

9.  Divide  the  length  the  bubble  traveled  by  the  time  of 
travel  to  obtain  a  flow  velocity;  record  in  field 
notebook . 
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1 .7.1 .6  Specific  Conductance  Meters 


The  YSI  Model  33,  or  equivalent,  is  a  portable  battery- 
operated  transistorized  instrument  used  to  measure  salinity, 
specific  conductance,  and  temperature  m  surfac ce  j 

groundwater ,  and  wastewater  •  systems .  The  meter  is  calib rat 
daily  or  each  time  the  meter  is  turned  on  (if  more  than  once 
per  day)  by  turning  the  MODE  control  to  REDLINE  and  adjusting 
the  REDLINE  control  so  that  the  indicator  lines  up  wi 
redline  on  the  meter  face. 


1.7. 1.7  pH  Meters 

The  Fisher  Model  No.  107  pH  Meter,  or  equivalent,  is  a  portable 
pH  monitoring  instrument  for  determining  pH  »fa“  “ 

groundwaters,  waste  systems,  and  other  water  quality 

applications . 

The  instrument  requires  field  calibration  daily  or  ea.ch.,^g^ 
the  meter  is  turned  on  (if  more  than  once  per  day).  Distilled 
waterand  buffer  solutions  (pH  7  and  pH  4 )  a, «  requir.4  for 
field  calibration.  All  solutions  must  be  at  the  same 
temperature  to  reduce  meter  stabilization  time  and 
accuracy.  The  instrument  is  calibrated  as  follows: 


1.  Rinse  the  electrode  in  distilled  water. 

2.  Place  the  electrode  in  the  pH  7  buffer  solution  and 
allow  the  meter  reading  to  stabilize. 

3.  Adjust  the  control  using  the  knob  on  the  front  panel 
of  the  instrument  until  the  meter  reads  pH  /. 

4.  Rinse  the  electrode  in  distilled  water. 

5.  Place  the  electrode  in  pH  4  solution  and  allow  the 

leter  readout  to  stabilize. 

6  Adjust  the  control  knob  until  the  meter  reads  the 

correct  value  of  the  pH  4  solution. 

7.  Rinse  probe  in  distilled  water. 

8.  Repeat  steps  2  through  7. 

9.  Record  results  in  logbook. 


1.7. 1.8  Dataloggers  and  Pressure  Tranducers 


The  In  Situ  SE  1000B  Hermit  Datalogger  and  a  Druck  Pressure 
Transducer  will  be  used  to  record  water  level  measurements 
during  slug  and  pumping/recovery  tests.  The  unit  will  be 
calibrated  prior  to  initial  field  use  on  this  project  by 
adjusting  the  scale  factor  (SF)  for  the  transducer.  The  SF 
value  is  equal  to  the  transducer  true  full-range  sensitivity  in 
psig.  For  example,  the  10-psig  transducer  may  have  an  actual 
calibration  sensitivity  of  9.38  psig  over  the  operating  range 
of  4  to  20  milliatmospheres . 

The  scale  factor  will  be  checked  and  adjusted  during  datalogger' 
operations,  if  necessary,  using  the  following  manufacturer’s 
recommended  procedure: 

1.  Submerge  transducer  at  a  water  level  below  the 
seasonal  temperature  variation. 

2.  Accurately  measure  off  and  mark  a  known  length  on  the 
transducer  cable.  For  maximum  accuracy  this  length 
should  '  approximate  the  transducer  range  minus  the 
hydrostatic  head  of  the  initial  transducer  setting. 
For  example,  if  the  transducer  range  is  60  meters  and 
the  initial  transducer  setting  submerges  the  transducer 
2  meters  below  the  water  level,  the  measured  length 
should  be  approximately  58  meters  (units  of 
measurements  need  not  be  metric). 

3.  Record  the  water  level  indicated  by  the  datalogger. 

4.  Lower  the  transducer  the  measured  distance  of  step  2 
to  its  second  setting. 

5.  Record  the  water  level  indication  for  this  second 
transducer  setting. 

6.  Calculate  the  transducer  scale  factor  using  the 
following  equation: 

L 

SF2  =  SF1  x  aW 

where  SF2  *  new  scale  factor 

L  =  length  measured  in  step  2 
aW  =  difference  between  water  level 
indications  of  steps  3  and  5 
SF1  =  old  scale  factor 


If  the  old  scale  factor  (SF1)  is  unknown,  substitute  K 
from  the  following: 


Scale  Factor  Verification 


transducer  range 

K 

(meters ) 

6 

10 

20 

50 

60 

100 

Note: 

The  following  factors  will  introduce  errors  when  performing 
calibration  by  this  technique: 

1.  Extreme  temperature  gradients  related  to  shallow  water 
tables,  geothermal  sites,  etc. 

2.  Thermal  expansion  and  contraction  of  air  within  the 
transducer  cable  vent  tube  as  the  cable  passes  between 
warmer  and  cooler  environments  outside  and  inside  the 
well  (transient  error). 

3.  Slug  effect  caused  by  volumetric  displacement  of  the 
transducer  and  cable  in  a  low  permeability  situation. 

1 . 7 . 1 . 9  Continuous  Water  Level  Recorders 

The  Stevens  Type  F  Water  Level  Recorder  is  an  instrument  that 
is  both  float-driven  and  time-driven.  This  instrument  records 
varying  levels  of  any  liquid  surface  in  relation  to  time.  The 
rise  and  fall  of  the  float  with  changing  water  levels  turns  the 
drum  proportionally  as  the  Quartz  Multispeed  Timer-Controlled 
Marker  moves  across  the  chart  at  a  constant  speed.  The  result¬ 
ing  graph  shows  the  water  level  against  a  record  of  time. 

Calibration  of  the  instrument  timing  is  done  by  noting  the  time 
and  recording  it  on  the  chart  paper  at  the  pen  location  when¬ 
ever  the  instrument  is  checked.  The  time  is  again  noted  on  the 
chart  after  a  sufficient  interval  has  passed  so  that  the  chart 
movement  can  be  measured.  A  comparison  of  the  interval  elapsed 
and  the  distance  the  chart  has  traveled  will  enable  the  opera¬ 
tor  to  determine  if  the  Quartz  Multispeed  Timer  is  moving  the 
chart  in  a  linear  fashion.  When  checking  the  instrument  for 
proper  depth  measurements,  a  manual  water  level  is  measured  by 
an  indicator  other  than  the  recorder.  This  reading  is  then 
recorded  on  the  chart  paper  and  is  compared  with  the  level 
recorded  by  the  instrument.  If  the  readings  show  a  discrepancy, 
the  recorder  is  adjusted  so  that  the  float  and  pen  are  properly 


19 1 2  B 


1-52 


recording  water  levels.  The  recorder  will  be  set  to  record 
32-day  intervals  and  will  be  checked  at  a  minimum  of  every  four 
weeks . 


1  .7.2 


Before  any  instrument  is  used  as  a  measuring  device,  the 
instrumental  response  to  known  reference  materials  must  be 
determined.  The  manner  in  which  various  instruments  are  cali¬ 
brated  is  dependent  on  the  particular  type  of  instrument  and 
its  intended  use.  All  sample  measurements  are  made  within  the 
calibrated  range  of  the  instrument. 


Laboratory  instrument  calibration  typically  consists  of.  two 
types:  initial  calibration  and  continuing  calibration.  Initial 
calibration  procedures  establish  the  calibration  range  of  the 
instrument  and  determine  instrument  response  over  that  range. 
Typically,  three  to  five  analyte  concentrations  are  used  to 
establish  instrument  response  over  a  concentration  range.  The 
instrument  response  over  that  range  is  expressed  as  a  correla¬ 
tion  coefficient  (e.g.,  for  atomic  absorption,  inductively 
coupled  plasma,  UV-visible/inf rared  spectrophotometry,  ion 
chromatography)  or  by  a  response  factor,  amount/response  (e.g., 
for  gas  chromatography,  gas  chromatography/mass  spectrometry, 
high  performance  liquid  chromatography) . 


Continuing  calibration  usually  includes  measurement  of  the 
instrument  response  to  fewer  calibration  standards  and  requires 
instrument  response  to  compare  with  certain  limits  (e.g.,  ±10 
percent)  of  the  initial  measured  instrument  response. 


The  subsections  which  follow  identify  specific  instrument 
calibration  procedures  for  various  instruments. 


1.7. 2.1  Spectrophotometers 


Spectrophotometers  are  calibrated  daily  before  any  samples  are 
analyzed.  The  .calibration  standards  are  prepared  from  reference 
materials  at  five  concentrations  to'  cover  the  anticipated 
range  of  measurements  and  include  a  calibration  blank.  The 
requirement  for  an  acceptable  initial  calibration  is  a  correla¬ 
tion  coefficient  equal  to  or  greater  than  0.996.  Before  sample 
analysis,  an  initial  ’ calibration  verification  standard  is 
analyzed.  The  response  of  this  standard  must  be  within  ±15 
percent  of  the  initial  calibration  or  the  instrument  must  be 
recalibrated. 
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1.7. 2. 2  Atomic  Absorpt i on/I nduct i ve I v  Coupled  Plasma 
Spectrophotometers 

Initial  Calibration 


Initial  calibration  of  atomic  absorption  spectrophotometers 
includes  a  calibration  blank  and  a  minimum  of  three  calibration 
standards  covering  the  anticipated  range  of  measurement.  Cali¬ 
bration  begins  with  the  calibration  standard.  The  calibration 
curve  generated  must  have  a  correlation  coefficient  equal  to  or 
greater  than  0.996.  The  initial  calibration  is  verified  using  a 
standard  prepared  from  an  independent  source  prior  to  analysis 
of  samples.  The  requirement  for  verification  is  ±10  percent 
from  the  initial  calibration.  If  it  is  outside  these  limits, 
the  initial  calibration  must  be  repeated. 

Continuing  Calibration 

The  calibration  also  is  verified  by  analysis  of  a  continuing 
verification  calibration  standard  at  a  frequency  of  10  percent 
to  monitor  instrument  drift.  Therefore,  a  calibration  standard 
prepared  from  an  independent  source  (e.g.,  EPA,  NBG  SRUM  1643a, 
SPEX  Industries  Standards)  is  analyzed  after  every  10  samples. 
The  response  of  the  continuing  calibration  verification  stand¬ 
ard  must  agree  with  the  initial  calibration  to  within  ±10 
percent . 

1.7. 2. 3  Cold  Vapor  Mercury  Analyzers 

Initial  Calibration 


The  initial  calibration  procedures  are  as  described  in  Subsec¬ 
tion  1.7. 2. 2  above,  except  that  initial  calibration  requires 
analyses  of  a  calibration  blank  and  five  working  standards.  The 
correlation  coefficient  of  the  standard  curve  must  be  equal  to 
or  greater  than  0.996.  The  initial  calibration  is  verified  by 
analysis  of  a .  calibration  standard  from  an  independent  source 
prior  to  sample  analysis.  The  response  of  the  initial  calibra¬ 
tion  verification  standard  must  be  within  ±  20  percent  of  the 
initial  calibration.  If  it  is  outside  these  limits,  the 
instrument  must  be  recalibrated. 

Continuing  Calibration 


After  every  10  samples  a  continuing  calibration  standard  is 
analyzed.  The  response  of  this  standard  must  be  within  ±20 
percent  of  the  initial  calibration. 

1.7. 2. 4  Gas  Chromatographs 

Initial  calibration  is  performed  with  a  calibration  blank  and 
five  calibration  standards  covering  the  anticipated  range  of 
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measurement.  The  correlation  coefficient  of  this  calibration 
must  be  equal  to  or  greater  than  0.996  to  consider  the  response 
linear  over  a  range.  If  a  correlation  coefficient  of  0.996 
cannot  be  obtained,  additional  standards  must  be  analyzed  to 
define  the  calibration  curve. 

The  response  of  the  instrument  is  verified  once  every  12-hour 
shift  by  analysis  of  a  mid-range  calibration  standard.  The 
calibration  check  standard  must  be  within  ±20  percent  of  the 
initial  calibration  or  the  instrument  must  be  recalibrated. 

1.7. 2. 5  Gas  Chromatoqraph/Mass  Spectrometers 

Mass  spectrometers  are  tuned  to  manufacturers'  specifications 
with  per fluorotributyl amine  (FC-43)  on  a  daily  basis.  In  addi¬ 
tion,  once  per  shift  these  instruments  are  tuned  with  deca- 
f luorotriphenylphosphine  (DFTPP)  or  4-bromo-f luorobenzene  (BFB) 
for  semivolatiles  or  volatiles,  respectively.  Once  an  instru¬ 
ment  has  been  tuned,  initial  calibration  curves  for  analytes 
(appropriate  to  the  analyses  to  be  performed)  are  generated  for 
at  least  five  solutions  containing  known  concentrations  of 
authentic  standards  of  compounds  of  concern.  The  calibration 
curves  bracket  the  anticipated  working  range  of  analyses . 

Calibration  data,  to  include  linearity  verification  determined 
by  response  factor  drift  (RFD)  evaluation  (RFD  <30  percent  for 
compounds  specified),  will  be  maintained  in  the  laboratory's 
permanent  records  of  instrument  calibrations. 

During  each  operating  shift,  a  midpoint  calibration  standard  is 
analyzed  to  verify  that  the  instrument  responses  are  still 
within  the  initial  calibration  determinations.  The  calibration 
check  compounds  will  be  those  analytes  used  in  the  EPA  Contract 
Laboratory  Program's  multicomponent  analyses  (e.g.,  priority 
pollutants  and  hazardous  substances  list)  with  the  exception 
that  benzene  is  used  in  place  of  vinyl  chloride  (volatiles)  and 
ai_n_octyi  phthalate  is  deleted  from  the  semi-volatiles  list. 
The  Lionville"  laboratory  purchases  calibration  standards  for 
BNAs  and  GC  volatiles  analyses  from  Supelco.  For  BNAs ,  these 
are  purchased  as  mixtures.  The  volatiles  standards  are 
purchased  as  neat  materials  and  are  diluted  as  required  in  the 
GC  laboratory.  The  GCMS  laboratory  uses  Supelco  mixes  for 
volatiles  analyses. 

The  Gulf  Coast  laboratory  purchases  volatiles  and  BNA  standards 
from  Supelco. 

The  response  factor  drift  (%  D,  i.e.,  percent  diff erence _ com¬ 
pared  to  the  average  response  factor  from  the  initial  calibra¬ 
tion)  will  be  calculated  and  recorded.  If  significant  (>30%) 
response  factor  drift  is  observed,  appropriate  corrective 
actions  will  be  taken  to  restore  confidence  in  the  instrumental 
measurements . 
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1  • 8  ANALYTICAL  PROCEDURES 


1.8.1  Field  Testing  and  Screening 

As  part  of  the  analytical  protocol  for  all  samples,  several 
parameters  will  be  tested  in  the  field.  All  liquid  samples  will 
be  tested  for  temperature,  pH,  specific  conductance  (SC),  and 
total  volatile  organic  (TVO)  vapors  in  sample  headspace.  Soil 
samples  will  be  tested  for  TVO  only.  At  each  sampling  location, 
a  sample  aliquot  will  be  collected  in  a  clean  8-ounce  jar  for 
the  purpose  of  field  testing.  The  following  subsections 
describe  the  procedures  for  analysis  of  field  parameters. 

1.8. 1.1  pH  Measurement 

The  pH  of  all  liquid  samples  will  be  measured  using  a  Fisher 
Model  No.  107  portable  water  pH  meter  (or  equivalent).  Before 
analyzing  a  sample,  the  pH  meter  will  be  calibrated  and  checked 
against  the  provided  buffer  solutions.  The  probe  is  then  rinsed 
with  distilled  water  and  placed  in  the  sample  to  be  tested.  One 
minute  should  be  allowed  for  the  meter  to  stabilize  and  the 
reading  then  recorded  in  the  field  log  book.  After  the  reading 
is  taken,  the  probe  will  be  rinsed  with  distilled  water  and 
placed  in  7.0  buffer  solution  until  its  next  use. 

1-8. 1.2  Specific  Conductance  (SC)  and  Temperature 
Measurement 


The  specific  conductance  and  temperature  of  all  liquid  samples 
will  be  taken  with  a  YSI  Model  33  meter  (or  equivalent).  When 
not  in  use,  the  probe  will  be  placed  in  a  jar  of  distilled 
water.  Prior  to  placing  .the  probe  in  the  sample  and  after 
taking  the  specific  conductance  and  temperature  of  the  sample, 
the  probe  will  be  rinsed  with  distilled*  water.  The  temperature 
should,  be  taken  with  the  knob  set  on  "temperature"  and  the 
specific  conductance  measured  using  the  appropriate  range  of 
the  "conductance"  setting.  One  minute  should  be  allowed  for  the 
reading  to  stabilize  prior  to  recording  the  measurement  in  the 
field  log  book.' ' 

1 • 8 . 1 . 3  Total  Volatile  Organics  (TVO)  Measurement 

The  measurement  of  TVO  in  soil  and  water  samples  will  be  done 
using  an  Hnu  Photoionization  Analyzer  (HNu) ,  a  Century  Organic 
Vapor  Analyzer  (OVA),  or  equivalent.  After  the  sample  is  col¬ 
lected,  the  sample  jar  (which  should  be  approximately  halffull) 
will  be  warmed  to  room  temperature  and  then  agitated.  The  cap 
will  then  be  opened  a  small  amount  and  the  HNu  probe  placed 
under  the  cap.  The  highest  measurement  on  the  HNu  will  be 
recorded  in  the  field  logbook.  Care  should  be  taken  so  that  the 
medium  measured  does  not  come  in  contact  with  the  HNu  probe. 
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The  in-field  measurement  of  the  TVO  of  a  sample  is  used  for 
screening  purposes  only  and  is  not  considered  a  quantitative 
measurement.  Measurement  of  sample  TVO  does  not  preclude  col¬ 
lection  of  air  TVO  measurements  in  the  breathing  zone  for 
safety  purposes. 


1.8.2  Laboratory  Methods 


Laboratory  analytical  methods  proposed  for  use  in  this  project 
to  analyze  soil  and  water  samples  are  listed  in  Table  1-6. 
Appendix  B  contains,  for  each  analytical  method,  a  list  of 
parameters  to  be  determined  and  the  limits  of  detection  (LODs) 
for  each  parameter  as  currently  required  by  USAFOEHL. 


The  limits  of  detection  listed  in  Appendix  B  are  based  on 
instrument  detection  limits  for  clean  water  (with  no  interfer¬ 
ence).  Instrument  detection  limits  are  determined  by  following 
the  procedures  detailed  in  the  WESTON  standard  Analytical 
Laboratory  Quality  Assurance  Plan  (Appendix  A). 


Before  the  start  of  laboratory  analytical  work  for  the  IRP 
Stage  2  investigation  at  Selfridge  ANGB,  WESTON'S  laboratory 
will  compile  and  present  to  USAFOEHL  a  master  list  of  instru¬ 
ment  detection  limits  covering  all  of  the  methods  listed  in 
Appendix  B.  It  is  anticipated  that  the  instrument  detection 
limits  will,  in  most  cases,  be  at  or  below  the  LODs  listed  in 
Appendix  B.  All  analytical  reports  for  this  project  will  refer¬ 
ence  the  master  list  of  LODs. 


For  inorganics  analyses,  the  instrument  detection  limits  are 
expected  .to  be  below  the  required  LODs.  Therefore  the  LODs 
provided  in  Appendix  B  will  be  used  as  detection  limits  for 
reporting  purposes  for  inorganics  analyses. 


For  organics  analyses,  the  instrument  detection  limits  for 
clean  water  are  expected  to  be  close  to  the  LODs  listed  in 
Appendix  B.  The  actual  lower  quantification  limits  of  organic 
compounds  in  '.most  environmental  samples  are  expected  to  be 
higher  than  the  LODs  listed.  Therefore,  the  Practical  Quantifi¬ 
cation  Limit  (PQL)  convention  will  be  used  for  reporting  of 
organic  analytical  data  as  recommended  for  specific  methods  and 
matrices  in  "Test  Methods  for  Evaluating  Solid  Waste"  (SW846, 
November  1986,  Third  Edition).  Values  below  the  stated  PQLs 
will  be  qualified  with  a  "J"  to  indicate  the  presence  of  a 
compound  that  meets  the  identification  criteria  but  for  which 
the  concentration  is  less  than  the  sample  PQL  which  is,  there¬ 
fore,  estimated  rather  than  accurately  quantified. 
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Table  1-6 


Summary  of  Analytical  Methods, 
IRP  Stage  2, 

Sel fridge  ANGB,  Michigan 


Parameter 

Soil 

Methods 

Water 

Methods 

ORGANICS 

Volatile  organic  compounds 

SW5030/SW8240 

Semivolatile  organic  compounds 

SW3  550/SW8270 

Extractable  priority  pollutants 

E625 

Purgeable  aromatics 

SW5030 /SW8C20 

Purgeable  halocarbons 

E60 1 

Petroleum  hydrocarbons 

SW3  550/E418 . 1 

E418.1 

INORGANICS 

EP  Toxicity 

40CFR  261.24 

ICP  metals  screen  (‘23  Metals) 

SW3050/SW6010 

E200.7 

Arsenic 

SW3050/SW7060 

E206.2 

Lead 

E239.2 

Mercury 

SW7471 

E245.1 

Selenium 

SW3050/SW7740 

E270.2 

Common  anions  (chloride,  fluoride. 

nitrate,  sulfate,  orthophosphate) 

A42  9 

Nitrogen  ammonia 

E350.3 

Alkalinity  —  carbonate,  bicarbonate, 
and  hydroxide  (in  situ) 

A403 

INDICATOR  PARAMETERS  AND  FIELD  TESTS 

Total  Organic  Carbon  (TOC) 

E415.1 

Chemical  Oxygen  Demand  (COD) 

A508A 

Specific  conductance  (field  test) 

E120.1 

pH  (field  test) 

E150.1 

Temperature  (field  test) 

E170.1 

Total  Dissolved  Solids  (TSD) 

E160.1 

Acidity 

E305.1 

Soil  moisture  content 

ASTM  D2216 
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1 .9  DATA  REDUCTION,  VALIDATION,  AND  REPORTING 

1.9.1  Field  and  Technical  Data 

The  field  and  technical  (nonlaboratory)  data  which  will  be 
collected  during  the  Stage  2  effort  at  Selfridge  ANGB  can 
generally  be  characterized  as  either  "objective"  or  "subject¬ 
ive"  data. 

Objective  data  include  all  direct  measurements  of  field  data 
such  as  field  screening/analytical  parameters  and  water  level 
measurements.  Subjective  data  include  descriptions  and  observ¬ 
ations.  Test  boring  and  well  logs  include  both  types  of  data  in 
that  the  data  recorded  in  the  field  are  descriptive,  but  can  be 
reduced  using  a  standardized  lithologic  coding  system. 

1.9. 1.1  Field  and  Technical  Data  Reduction 

As  described  in  Subsection  1.6. 2. 2,  all  field  data  will  be 
recorded  by  field  personnel  in  bound  field  notebooks  and  on  the 
appropriate  IRPIMS  forms  in  ring  binders.  For  example,  during 
drilling  activities,  the  field  team  member  supervising  a  rig 
will  keep  a  chronologic  log  of  drilling-  activities,  a  vertical 
descriptive  log  of  lithologies  encountered,  (following  the 
Burmister  System  in  Appendix  C),  other  pertinent  drilling 
information  (staining,  odors,  field  screening,  atmospheric 
measurements,  water  levels,  geotechnical  data),  and  a  labor  and 
materials  accounting  in  his/her  bound  notebook.  Upon  completion 
of  each  test  boring  or  monitor  well,  an  IRPIMS  form  will  be 

completed  that  will  include  lithologic  codes  along  with 
descriptive  data.  Copies  of  all  field  notes  and  IRPIMS  forms 

will  be  turned  in  by  field  personnel  on  a  daily  basis  to  the 
Data  Administrator. 

After  checking  the  data  in  the  field  notes  and  IRPIMS  forms 

(see  Data  Validation  in  Subsection  1.9. 1.2  below),  the  Data 
Administrator  will  reduce  the  data  to  tabular  form,  wherever 
possible,  by  entering  it  in  data  files.  Where  appropriate,  the 
data  files  will  be  set  up  for  direct  input  into  the  IRPIMS  data 
base.  For  example,  the  IRPIMS  form  for  a  test  boring  or  well 
log  will  be  checked  against  the  field  notes  and  then  keypunched 
directly  to  the  data  base.  Other  objective  data  may  be  set  up 
in  spreadsheet  type  tabular  files  or  as  two-dimensional  arrays. 
Subjective  data  will  be  filed  as  hard  copies  for  later  review 

by  the  Technical  Lead  and  for  incorporation  into  technical 
reports  as  appropriate. 

1.9. 1.2  Field  and  Technical  Data  Validation 


Validation  of  objective  field  and  technical  data  will  be  per¬ 
formed  at  two  different  levels.  On  the  first  level,  data  will  be 
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validated  at  the  time  of  collection  by  following  standard 
procedures  and  QC  checks  (e.g.,  triplicate  measurements)  speci¬ 
fied  in  Section  2.  At  the  second  level,  data  will  be  validated 
by  the  Data  Administrator  who  will  review  it  to  ensure  that  the 
correct  codes  and  units  have  been  included.  After  data  reduc¬ 
tion  into  tables  or  arrays,  the  Data  Administrator  will  review 
data  sets  for  anomalous  values.  Any  inconsistencies  or  anoma¬ 
lies  discovered  by  the  Data  Administrator  will  be  resolved 
immediately,  if  possible,  by  seeking  clarification  from  the 
field  personnel  responsible  for  collecting  the  data. 

Subjective  field  and  technical  data  will  be  validated  by  the 
Technical  Leader  who  will  review  field  reports  for  reasonable¬ 
ness  and  completeness.  In  addition,  random  checks  of  sampling 
and  field  conditions  will  be  made  by  the  Field  Supervisor  who 
will  check  recorded  data  at  that  time  to  confirm  the  recorded 
observations.  Whenever  possible,  peer  review  -also  will  be 
incorporated  into  the  data  validation  process,  particularly  for 
subjective  data,  in  order  to  maximize  consistency  between  field 
personnel.  For  example,  during  drilling  activities  the  Field 
Supervisor  will  schedule  periodic  reviews  of  archived  litho- 
logic.  samples  to  ensure  that  the  appropriate  lithologic 
descriptions  and  codes  are  being  consistently  applied  by  all 
field  personnel. 


1-9-1-3  Field  and  Technical  Data  Reportinc 


The  type  and  format  for  technical  reports  to  be  produced  during 
this  project  are  described  in  detail  in  Section  6  of  the  Work 
Plan.  In  general,  tabulations  and  presentation  of  objective 
data  will  be  consistent  with  IRPIMS  format,  where  appropriate, 
and  will  follow  standard  reporting  formats  required  by  USAFOEHL. 
The  reporting  of  subjective  technical  data  and  the  results  of 
data  evaluation  and  analysis  also  will  follow  report  formats  to 
be  provided  by  USAFOEHL  and/or  Self  ridge  ANGB. 


Laboratory  Data 


All  analytical -data  are  recorded  into  bound  laboratory  note¬ 
books.  issued  by  the  QA  Coordinator.  Data  are  recorded  and 
associated  with  the  unique  WESTON  laboratory  sample  identifica¬ 
tion  number  and  the  field  sample  identifier.  For  inorganic 
(nonmetal)  analyses,  the  bound  notebook  pages  are  preformated 
for  each  analytical  method.  These  pages  contain  the  following 
information: 


•  Analytical  Method 

•  Analyst 

•  Date 

•  Reagent  Concentrations 

•  Instrument  Settings  (as  applicable) 

•  Raw  Data 
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The  laboratory  analysts  sign  and  date  all  notebook  entries 
daily.  The  notebook  pages  are  reviewed  periodically  by  the 
Section  Manager  prior  to  final  data  assembly.  Copies  of  strip 
chart  outputs  (chromatograms,  etc.)  are  maintained  on  file  for 
five  years. 

1.9. 2.1  Laboratory  Data  Reduction 

At  the  completion  of  a  set  of  analyses,  all  calculations  are 
completed  and  checked  by  the  analyst.  The  associated  quality 
control  data  (blanks,  blank  spikes,  duplicates)  are  entered 
onto  quality  control  charts  and  verified  to  be  within  control 
limits.  If  all  data  are  acceptable,  the  data  are  entered  into 
the  laboratory  computer  system  and  the  data  summaries  (notebook 
pages,  final  concentrations)  are  submitted  to  the  Section 
Manager  for  review.  This  is  the  procedure  for  all  inorganic 
analytical  data.  For  organic  analytical  data,  summary  reports 
are  manually  generated  for  review  by  the  Section  Manager.  After 
approval,  data  are  manually  entered  into  a  computer  terminal 
(Lotus  format).  If  QC  samples  do  not  meet  acceptance  criteria, 
the  appropriate  Laboratory  Section  Manager  and  the  QA  Coor¬ 
dinator  are  notified,  and  corrective  action  is  taken  as 
described  in  Subsection  1.14.2. 

Acceptable  data  are  submitted  to  the  Laboratory  Section  Manager 
for  review.  After  the  Laboratory  Section  Manager  approves,  the 
Laboratory  Data  Manager  is  notified  that  data  are  ready  to  be 
reported,  and  the  completed  analyses  are  removed  from  the 
laboratory  backlog. 

The  Laboratory  Data  Manager  generates  a  hard  copy  data  summary 
which  is  reviewed  and  signed  by  the  Laboratory  Section  Manager 
and  the  Laboratory  Manager. 

1.9. 2. 2  Laboratory  Data  Validation 

In  addition  .to  the  data  review  performed  by  analysts  and  the 
appropriate  'Laboratory  Section  Manager,  the  Laboratory  QA 
Coordinator  audits  approximately  10  percent  of  the  data  reported 
by  the  WESTON  Analytical  Laboratory.  This  audit  focuses  on 
compliance  of  data  with  laboratory  quality  control  requirements 
and  client  contractual  requirements.  This  audit  includes  selec¬ 
tive  checks  on  calculations,  verification  of  the  report  format, 
and  completeness  of  the  data  report  package. 

1.9. 2. 3  Laboratory  Data  Reporting 

Laboratory  data  reporting  will  be  performed  via  magnetic  media 
using  the  tabular  outputting  capabilities  of  the  IRPIMS  and 
other .  standard  software  formats.’  The  laboratory  data  reports 
will  include  sample  analytical  results,  second  column  confirma¬ 
tion  results,  reportable  field  and  laboratory  QA/QC  sample  ana¬ 
lytical  results  (as  specified  in  Subsection  1.10),  method  limits 
of  detection,  and  sample  practical  quantitation  limits  (PQLs). 
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At  this  time,  the  QA/QC  reporting  package  for  laboratory  data 
includes  results  of  QA/QC  samples  analyzed  with  samples  from 
Selfridge  ANGB.  If  samples  from  other  projects  are  included  in 
the  same  batch,  QA/QC  analyses  associated  with  those  samples 
will  not  be  reported,  although  they  will  be  used  for  Quality 
Control  on  the  whole  batch.  Because  of  the  reporting  procedure, 
a  particular  set  of  samples  may  appear  to  have  a  larger  or 
smaller  number  of  QC  samples  than  required  by  the  QA/QC  plan. 
This  is  a  reporting  artifact. 

1.10  INTERNAL  QUALITY  CONTROL  CHECKS 

1.10.1  Internal  Quality  Control  Checks  -  Field 


The  quality  assurance  effort  for  a  field  investigation  program 
is  developed  to  ensure  and  validate  that  inconsistencies  in 
protocols  or  the  field  protocols  themselves  do  "not  introduce 
error  into  the  data  collection  process.  To  achieve  this  goal, 
standard  operating  procedures  (SOPs)  have  been  developed,  as 
described  in  Section  2,  and  will  be  followed  as  consistently  as 
possible  by  all  field  personnel  given  the  variability  of  natural 

field.  Any  deviation  from  SOPs 
field  conditions  will  be  fully 
integral  part  of  SOPs  are  the 
are  described  individually  in 


conditions  encountered  in  the 
necessitated  by  unanticipated 
documented  if  they  occur.  An 
quality  control  checks  which 


Section  2  for  each  type  of  field  method, 


Specifically,  field  quality  control  checks  have  been  introduced 
into  the  sample  collection  procedures  in  order  to  minimize  (and 
identify  if  it  occurs)  the  potential  for  interference  or  intro¬ 
duction  of  nonenvironmental  contaminant  during  sample  collec¬ 
tion,  storage,  transport,  and/or  equipment  decontamination. 
These  checks  are  provided  through  collection  of  field  quality 
control  samples.  The  following  types  of  quality  control  samples 
will  be  included  in  the  IRP  sampling  quality  assurance  program: 


•  One  trip  blank  will  be  sent  to  the  laboratory  for 
every ^10  VOC  investigative  samples  collected.  Defini¬ 
tion  of  Trip  Blank:  a  sample  bottle  is  filled  with 
ASTM  Type  II  Reagent  water,  is  transported  to  the 
site,  is  handled  like  a  sample,  and  is  returned  to  the 
laboratory  for  analysis  (trip  blanks  are  not  to  be 
opened  in  the  field).  The  trip  blank  for  soils  is  Type 
II  Reagent  water  just  as  in  the  case  of  water  samples. 

•  One  ambient  conditions  blank  will  be  collected  for 

every  10  VOC  investigative  samples  collected. 

Definition  of  Ambient  Conditions  Blank:  Type  II 

Reagent  water  is  poured  into  a  sample  container  at  the 
site,  is  then  handled  like  a  sample,  and  is 

transported  to  the  laboratory  for  analysis. 
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•  One  set  of  equipment  blanks  will  be  collected  (all 
parameters  analyzed  for  every  10  investigative  samples 
collected).  Definition  of  Equipment  Blank:  Type  II 
Reagent  water  is  poured  into  the  sampling  device  (or 
pumped  through  it  in  the  case  of  sampling  pumps),  is 
transferred  to  the  sample  bottle,  and  is  then  trans¬ 
ported  to  the  laboratory  for  analysis. 

•  Ten  percent  field  duplicates  (all  parameters  analyzed) 
for  water  samples.  Definition  of  Duplicate:  two  sam¬ 
ples  collected  independently  at  a  sampling  location 
during  a  single  act  of  sampling.  Field  duplicates 
shall  be  indistinguishable  from  other  analytical 
samples  so  that  personnel  performing  the  analyses  are 
not  able  to  determine  which  samples  are  duplicates. 

•  Ten  percent  field  duplicate  or  replicates  (all  param¬ 

eters  analyzed)  for  soil  samples.  Definition  of 
Replicate:  a  single  sample  is  collected  and  then 

divided  into  two  equal  parts  for  the  purpose  of  anal¬ 
ysis.  Replicate  samples  are  often  called  "splits." 
Field  replicates  shall  be  indistinguishable  from  other 
analytical  samples  so  that  personnel  performing  the 
analyses  are  not  able  to  determine  which  samples  are 
replicates . 

1.10.2  Internal  Quality  Control  Checks  -  Laboratory 

The  daily  quality  of  analytical  data  generated  in  the  WESTON 
laboratories  is  controlled  by  the  implementation  of  WESTON's 
standard  Analytical  Laboratory  Quality  Assurance  Plan  (Appendix 
A).  As  specified  in  the  plan  under  "Method  Performance,"  types 
and  frequencies  of  internal  quality  control  checks  have  been 
developed  for  each  analysis  type.  In  general,  internal  labora¬ 
tory  QC  checks  will  consist  of  the  following: 

•  Method  Blanks.  Method  blanks  usually  consist  of  labo¬ 
ratory  reagent  grade  water  treated  in  the  same  manner 
as  the  sample  (i.e.,  digested,  extracted,  distilled, 
etc . )  which  is  then  analyzed  and  reported  as  a  stand¬ 
ard  sample  would  be.  A  method  blank  will  be  run  with 
each  batch  of  samples  received  by  the  laboratory  for 
analysis.  The  analysis  of  method  blanks  serves  as  a 
check  on  reagents  to  assure  that  they  are  free  from 
contamination. 

•  Method  Blank  Spike.  A  method  blank  spike  is  a  sample 
of  laboratory  reagent  grade  water  fortified  (spiked) 
with  the  analytes  of  interest  which  is  prepared  and 
analyzed  with  the  associated  sample  batch.  Method 
blank  spikes  are  not  included  with  VOC  analyses  since 
the  same  function  is  served  by  the  calibration  stand¬ 
ard  analysis.  A  method  blank  spike  will  be  analyzed 
for  each  batch  of  20  or  fewer  samples  received  by  the 
laboratory. 
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•  Matrix  Spikes.  A  matrix  spike  is  an  aliquot  of  a  field 
sample  which  is  fortified  (spiked)  with  the  analytes 
of  interest  and  analyzed  with  an  associated  sample 
batch  to  monitor  the  effects  of  the  field  sample 
matrix  (matrix  effects)  on  the  analytical  _  method. 
Matrix  spikes  are  performed  only  in  association  with 
selected  protocols,  as  specified  in  Appendix  A.  For 
each  sample  round,  matrix  spikes  will  be  prepared  once 
every  20  samples  per  matrix. 

•  Laboratory  Duplicate  Samples.  Duplicate  samples  are 
obtained  by  splitting  a  field  sample  into  two  separate 
aliquots  and  performing  two  separate  analyses  on  the 
aliquots.  The  analysis  of  laboratory  duplicate  moni¬ 
tors  sample  precision;  however,  it  may  be  affected  by 
sample  inhomogeneity,  particularly  in'  the  case  of 
nonaqueous  samples.  Laboratory  duplicates  will  be  run 
and  reported  for  specific  analyses  only,  as  specified 
in  Appendix  A.  For  each  sample  round,  a  laboratory 
duplicate  will  be  run  with  every  20  field  samples. 

In  addition  to  the  quality  control  samples  described  above, 
three  additional  types  of  independent  quality  control  checks 
(not  associated  with  field  sample  batches)  are  routinely  ana¬ 
lyzed  in  the  laboratory.  These  are  the  following: 

•  Laboratory  Control  Standard  for  Inorganics.  This  is  a 
standard  solution  with  a  certified  concentration  which 
is  analyzed  as  a  sample  and  is  used  to  monitor  analyt¬ 
ical  accuracy.  A  laboratory  control  standard  will  be 
run  for  each  batch  of  20  or  fewer  samples. 

•  Blind  Performance  Sample.  This  is  a  QC  sample  of  known 
concentration  obtained  from  the  U.S.  EPA,  the  National 
Bureau  of  Standards  (NBS) ,  or  a  commercial  source.  The 
blind  performance  sample  is  not  recognizable  to  the 
analyst  as  a  performance  sample  and  is  used  to  monitor 
analytical  accuracy.  There  is  no  set  frequency  for 
performing  analysis  on  a  blind  performance  sample. 

•  Known  Performance  Sample.  A  known  performance  sample 
is  the  same  as  a  blind  performance  sample,  but  is 
identified  to  the  analyst  so  that  he/she  may  use  it  to 
check  the  accuracy  of  an  analytical  procedure.  It  is 
particularly  applicable  when  a  minor  revision  or 
adjustment  has  been  made  to  an  analytical  procedure  or 
instrument.  Known  performance  samples  are  run  with 
blind  performance  samples  and  there  is  no  set 
frequency. 

1.11  PERFORMANCE  AND  SYSTEM  AUDITS 

Audits  may  consist  of  two  types  -  system  audits  and  performance 
audits.  The  purpose  of  the  systems  audit  is  to  determine  whether 
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appropriate  corporate,  division,  and  project  systems  are  in 
place.  The  performance  audit  is  used  to  indicate  whether  those 
systems  are  functioning  properly. 

Technical  Performance  Audits 

Technical .  performance  audits  will  be  performed  on  an  ongoinq 
basis  during  the  project  as  field  data  are  generated,  reduced, 
and  analyzed.  All  numerical  analyses,  including  manual  calcula¬ 
tions,  mapping,  and  computer  modeling,  will  be  documented  and 
will  be  the  subject  of  performance  audits  in  the  form  of  qual- 
ity  control  review,  numerical  analysis,  and  Peer  Review  All 
records  of  numerical  analyses  will  be  legible,  reproduction- 
quality,  and  complete  enough  to  permit  logical  reconstruction 
by  a  qualified  individual  other  than  the  originator. 


1  .11 


Performance  Aud i t s 


Periodic  performance  audits  will  be  conducted  in  the  field  by 
the  appropriate  technical  QA  Officers  for  the  particular  disci- 
§  activities  (e.g.,  geoscientist  to  audit  well 
drilling  activities).  The  purpose  of  the  field  audits  will  be 
to  ensure  that  the  methods  and  protocols  detailed  in  this  OAPP 
are  being  consistently  adhered  to  in  the  field. 


Checkiists  will  be  prepared  by  the  auditing  QA  Officer  prior  to 
the  audit  and  used  to  ensure  completeness  of  the  review,  and  as 
a  means  of  documenting  the  results  of  the  audit.  Items  to  be 
examined  may,  as  appropriate,  include  the  availability  and 
implementation  of_  approved  work  procedures;  calibration  and 
operation  of  equipment;  packaging,  storage,  and  shipping  of 
samples  obtained;  and  documentation  procedures. 

The  records  of  field  operations  will  be  reviewed  to  verify  that 
field-related  activities  were  performed  in  accordance  with 
appropriate  project  procedures.  Items  reviewed  will  include, 
but  not  be  limited  to,  the  calibration  records  of  field  equip¬ 
ment,  daily  ,X.ield  activity  logs,  chain-of-custody  documenta¬ 
tion,  and  field  logs.  Audits  of  field  activities  will  occur  at 
least  twice  during  the  IRP  Stage  2  activities. 


During  an  audit  and  upon  its  completion,  the  auditors 
discuss .  the  findings  with  the  individuals  audited  and 
corrective  actions  to  be  initiated. 


will 

cite 


Minor  administrative  findings  which  can  be  resolved  to  the 
satisfaction  of.  the  auditors  during  an  audit  are  not  required 
to  be  cited  as  items  requiring  corrective  action.  Findings  that 
ere  not  resolved  during  the  course  of  the  audit  and  findings 
affecting  the  overall  quality  of  the  project,  regardless  of 
W  jn*.uthey  ar?  resolved,  will  be  noted  on  the  audit  checklist 
and  the  results  provided  to  both  the  Project  Manager  and  Task 
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Manager.  The  Task  Manager  and  Field  Supervisor  will  provide 
follow-up  documentation  to  the  Project  Manager  showing  that 
corrective  actions  have  been  implemented. 

1.11.3  Laboratory  Performance  Audits 

WESTON  participates  in  several  external  performance  audits 
sponsored  by  those  agencies  listed  in  Table  1-7.  These  perform¬ 
ance  audits  are  in  the  form  of  blind  performance  samples  sub¬ 
mitted  by  the  auditing  agency. 

The  Laboratory  QA  Coordinator  has  overall  responsibility  for 
monitoring  the  internal  Quality  Assurance/Quality  Control 
program.  The  QA  Coordinator  has  a  staff  to  provide  in-house 
audits  and  to  review  and  validate  analytical  data  packages.  The 
QA  Coordinator  is  also  responsible  for  scheduling  and  coor¬ 
dinating  external  systems  audits  and  for  reviewing  data  for 
performance  samples  received.  The  QA  Coordinator  supplies  blind 
performance  samples  to  the  laboratory  at  least  semi-annually. 

1  .11 .4  Project  System  Audits 

WESTON's  Director  of  Quality  Assurance  will  periodically,  on  an 
unannounced  basis,  call  for  a  corporate  project  audit  (system 
audit).  The  Project  or  Program  Manager  must  respond  by  submit¬ 
ting  the  Project  Quality.  Control  Plan  (in  this  case,  the 
project  QAPP)  and  the  auditor  will  then  determine  whether  the 
QAPP  is  in-place.  The  auditor  also  will  determine  whether  the 
reviews  called  for  in  the  Quality  Control  Plan  have  been  and 
are  being  conducted.  On  a  scheduled  basis,  certain  projects  are 
identified,  by  the  Director  of  Quality  Assurance  for  a  more 
formal  audit.  These  audits  evaluate  in  depth  the  implementation 
of  the  QA  Program  in  the  project  as  they  apply  to  field  and 
data  analysis  and  reduction  procedures.  The  Division  Operations 
Manager,  in-  his  role  as  Division  Quality  Assurance  Officer,  may 
request  the  Director  of.  Quality  Assurance  to  perform  an  audit 
or  may  conduct  the  audit  himself.  One  corporate  project  audit 
is  anticipated  .for  Selfridge  ANGB. 

1.11.5  Laboratory  System  Audits 

WESTON  participates  in  several  external  system  audits  sponsored 
by  state  regulatory  agencies  and  the  U.S.  EPA.  These  system 
audits  involve  on-site  evaluation  of  the  WESTON  laboratory 
systems.  The  type  of  audit,  auditing  agency,  and  frequency  of 
these  audits  for  the  WESTON  Analytical  Laboratory  are  summar¬ 
ized  in  Table.  1-7. 

The  WESTON  Laboratory  QA  Coordinator  audits  systems  at  least 
once  annually.  The  internal  audit  consists  of  a  review  of 
systems,  procedures,  and  documentation.  Any  deficiencies/ 
deviations  are  documented,  and  a  summary  report  is  prepared. 
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Table  1-7 


Summary  of  External  Performance  and  Systems  Audits  - 
WESTON  Analytical  Laboratories 


Agency 

Parameters 

Type 

Frequency 

Purpose 

Illinois  EPA 

WS/WP 

Performance 

Semi-annually1 

Water/Waste¬ 
water  Cert, 
Requirement 

NY  Department 
of  Health 

WS/WP 

Performance 

Semi-annually 

Water/Waste¬ 
water  Cert. 
Requirement 

NY  State  Depart¬ 
ment  of  Energy 
Conservation 

Inorganic/ 
Organic  HSL 

Performance 

System 

Semi-annually 

Annually 

Required  for 
State 

Analytical 

Contract 

NJ  Department 
of  Environmental 
Protection 

WS/WP 

Performance 

System 

Annually 

Every  2  Yrs. 

Water/Waste- 

water  Cert. 
Requirement 

PA  Department 
of  Envi ronmental 
Resources 

WS/WP 

Performance 

System 

Annual ly 

Every  2  Yrs . 1 

Water/Waste  - 

water  Cert. 
Requirement 

U.S.  EPA 

Inorganic/ 
Organic  HSL 

Performance 

System 

Quarterly 

Every  2  Yrs  *  1 

Super  fund 
Related 
Analytical 
Work 

U.S.  Army  Corps 
of  Engineers 
(DERA) 

Inorganic/ 

-Organic 

Performance 

System 

As  Contract 
Requi res 

Water/ 

Wastewater 
Supe  r  f und 
Ar.alyt  ical 
Work 

*Last  on-site  by  U 
performed  in  May 

.S.  EPA  was  performed  in  May  1987,  last  PA  DER  on- 
1987,  and  last  IEPA  on-site  was  performed  in  June 

-site  was 

1987  . 

WS  =  Water  Supply  (Drinking  Water) 
WP  =  Water  Pollution  (Wastewater) 
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1.12  PREVENTIVE  MAINTENANCE  OF  EQUIPMENT 

1.12.1  Field  Equipment 

As  discussed  in  Subsection  1.7,  the  field  equipment. will  have 
been  properly  calibrated,  charged,  and  in  good  general  working 
condition  prior  to  the  beginning  of  each  working  day. 

All  field  instruments  will  be  properly  protected  against 
inclement  weather  conditions  during  the  field,  investigation. 
Each  instrument  is  specially  designed  to  maintain  its  operating 
integrity  during  variable  temperature  ranges  that  are  represen¬ 
tative  of  ranges  that  will  be  encountered  during  coldweather 
working  conditions.  At  the  end  of  each  working  day,  all  field 
equipment  will  be  taken  out  of  the  field  and  placed  in  a  cool 
dry  room  for  overnight  storage. 

All  subcontractor  equipment  (e.g.,  drill  rigs,  water  trucks, 
etc.)  will  arrive  at  the  site  each  day  in  proper  working . condi¬ 
tion.  All  lubrication,  hydraulic,  and  motor  oils  will  be 
checked  by  the  subcontractors  prior  to  the  start  of  each  work 
day  to  make  certain  all  fluid  reservoirs  are  full  and  there  are 
no  leaks. 

Prior  to  the  start  of  work  each  day,  the  WESTON  Field  Super¬ 
visor  will  also  inspect  all  equipment  for  fluid  leaks.  If  a 
leak  is  detected,  the  equipment  will  be  removed  from  service 
for  repair  or  replacement. 

1.12.2  Laboratory  Equipment 

The  ability  to  generate  valid  analytical  data  requires  that  all 
analytical  instrumentation  be  properly  maintained.  The  WESTON 
Analytical  Laboratory  maintains  full  service  contracts  on  all 
major  instruments.  These  service  contracts  not  only  provide 
routine  preventive  maintenance,  but  also  emergency,  repair 
service.  The  elements  of  the  maintenance  program  are  discussed 
in  the  following  subsections. 

1.12.2.1  Instrument  Maintenance  Logbooks 


Each  analytical  instrument  is  assigned  an  instrument  logbook. 
All  maintenance  activities  are  recorded  in  the  instrument  log. 
The  information  entered  in  the  instrument  log  includes: 

•  Date  of  service 

•  Person  performing  service 

•  Type  of  service  performed  and  reason  for  service 

•  Replacement  parts  installed  (if  appropriate) 

•  Miscellaneous  information 


If  service  is  performed  by  the  manufacturer,  a  copy  of 
service  record  is  taped  into  the  page  facing  the  notebook 
where  the  above  information  is  entered. 

1.12.2.2  Instrument  Calibration  and  Maintenance 

Preventive  maintenance  and  calibration  by  manufacturers’ 
vice  representatives  are  provided  on  a  routine  basis. 


the 

page 


maintenance 

instruments 


procedures 
are  given  in 


and  frequencies 
Table  1-8. 


ser- 
The 

for  major  analytical 


WESTON  service  agreements  provide  for  preventative  maintenance, 
emergency  service,  and  emergency  shipping  of  spare  parts.  For 
emergency  response,  service  contracts  on  the  gas  chromatographs, 
GC/MS  instruments,  and  AA/ICP  require  on-site  response  within 
48-72  hours.  (Typically,  service  representatives  are  on-site 
within  24  hours  of  a  service  call.)  The  service  contracts  also 
provide  for  24-hour  delivery  of  critical  spare  parts  in  response 
to  a  service  request. 

1.12.2.3  Spare  Parts 

WESTON's  laboratory  maintains  an  inventory  of  routinely  required 
spare  parts  (including  for  example  sources,  vacuum  pumps,  and 
filaments  for  GC/MS  torches  and  burner  heads  for  AA/ICP). 


appropriate  Section 
that  an  acceptable 


The  instrument  operators  along  with  the 
Manager  have  the  responsibility  to  ensure 
inventory  of  spare  parts  is  maintained. 

1.13  DATA  ASSESSMENT  PROCEDURES 

1.13.1  Field  Data 

1.13.1.1.  Prec i s i on 

All  liquid  samples  will  be  tested  for  temperature, 
specific  conductance.  Field  parameter  and  magnetometry 
ments  will  be"  taken  using  precision  procedures  outlined  in 
Section  2.  These  procedures  are  developed  specifically  for  each 
individual  measurement. 


pH,  and 
measure- 


1.13.1.2  Accuracy 

To  ensure  accuracy  of 
field  instruments  will 
known  concentrations  as 


measurement  of  field 
be  calibrated  daily 
discussed  in  Subsection 


parameters,  the 
to  standards  of 
1.7. 
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Table  1-8 

Instrument  Maintenance  Schedule  - 
WESTON  Analytical  Laboratories 


Instrument 

Preventative 

Maintenance 

Service 

Contract 

Gas  Chromatograph/Mass  Spectrometers 

Semi-annually 

Yes 

Gas  Chromatographs 

Semi-annually 

Yes 

GC  Detectors  (FID,EC,PID,Hall,NPD,FPD) 

As  needed 

Yes 

High  Performance  Liquid  Chromatographs 

As  needed 

No 

Atomic  Absorption  Spectrometers 
(Flame  and  Furnace) 

Semi-annually 

Yes 

Inductively  Coupled  Plasma 

Spectrometers 

Semi-annually 

Yes 

Analytical  Balances 

Annually 

Yes 

Ion  Chromatographs 

Annually 

Yes 

Spectrophotometers 

As  needed 

No 

Cold  Vapor  Mercury  Analyzers 

As  needed 

No 

Technican  Autoanalyzers 

As  needed 

No 

Conductivity  Meters 

As  needed 

No 

Ovens 

As  needed 

No 

pH/specific  Ion  Meters 

As  needed 

No 
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The  Field  Supervisor  is  responsible  for  ensuring  that  all 
equipment  is  functioning  and  calibrated  properly  so  that  all 

^eec?siTnSUT™THS  “l?  S66'  the  re<3ui cements  for  accuracy  ^nd 
will  rM?pWTf-'  ^e^\the  Field  Supervisor  and  Data  Administrator 
will  review  field  data  as  it  is  compiled  to  ensure  completeness. 

*1 .13.2  Laboratory  Data 

The  QA  objectives  for  precision,  accuracy  and  completeness  were 
given  m  Subsection  1.4;  this  subsection  will  dilSJss  the 
routine  procedures  used  for  assessment  of  those  criteria. 

1-13.2.1  Prec i s i on 

aivpn  refnS1?nv,0f  analyses  of  replicate  samples  is  calculated  as 

oratnic  10n  V4,2*.  The  P^ision  requirements  for 

Organic  analyses  are  given  in  Table  1-9.  All  analytical  data 
are  reviewed  relative  to  those  criteria. 

For  metal  and  inorganic  analyses,  the  QA  objective  for  preci¬ 
se  ana  lyses ?  relatlVe  Percent  difference  (RPD)  between  ?epli- 

1.13.2.2  Accuracy 

IseaC^Ulati0cn,0f  a"alytical  accuracy  for  organic  compounds  is 
rir1;renfln  Subsection  1.4.1,  and  the  criteria  for  assessing 
curacy  for  surrogate  recovery  are  those  given  in  Table  1-10. 

For  metals,  analytical  accuracy  is  measured  from  analysis  of  a 
aboratory  control  standard  and  a  sample  fortified  with  the 

element  of  interest.  The  QA  objectives  for  accuracy  in  metals 
analysis  for  these  QC  samples  are:  metals 


Sample 


rover’ 


Laboratory  Control  Standard 
Fortified  Sample 


80  -  120 
75  -  125 
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Table  1-9 


QA  Objectives  for  Precision  of 
Laboratory  Organic  Analyses 


Matrix  Spike 

Recovery  Limits  (%) 

RPD  Limits  (%) 

Fraction 

Compound* 

Water 

Soi 1/Sed 

Water 

Soi 1/Sed 

VOC 

1, 1-Dichloroethene 

61-145 

59-172 

14 

22 

VOC 

Trichloroethene 

71-120 

62-137 

14 

24 

VOC 

Chlorobenzene 

75-130 

60-133 

13 

21  • 

VOC 

Toluene 

76-125 

59-139 

13 

21 

VOC 

Benzene 

76-127 

66-142 

11 

21 

BNA 

1 , 2 ,4-Trichloro¬ 
benzene 

39-  98 

38-107 

28 

23 

BNA 

Acenaphthene 

46-118 

31-137 

31 

19 

BNA 

2 , 4 -Dinitro toluene 

24-  96 

28-  89 

38 

47 

BNA 

Pyrene 

26-127 

35-142 

31 

36 

BNA 

N-Nitroso-di-n- 

propylamine 

41-116 

41-126 

38 

38 

BNA 

1  ,'4 -Dichlorobenzene 

36-  97 

28-104 

28 

27 

Acid 

Pen tach loro phenol 

9-103 

17-109 

50 

47 

Acid 

Phenol 

12-  89 

26-  90 

42 

35 

Acid 

2-Chlorophenol 

27-123 

25-102 

40 

50 

Acid 

4 -Ch loro-3 -methyl- 
phenol 

23-  97 

26-103 

42 

33 

Acid 

4-Nitrophenol 

10-  80 

11-114 

50 

50 

*  The  list  provided  includes  those  compounds  most  commonly- 
used  for  QA/QC  precision  control  in  the  groups  of  analytes 
shown  based  on  current  U.S.  EPA  Contract  Laboratory  Program 
requi rements . 
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Table  1-10 

QA  Objectives  for  Accuracy  (%)  of 
Laboratory  Organic  Analyses 


Recovery  Limits  Percentage 

Fraction 

Surrogate  Compound 

Low/Medium 

Water 

Low/Medium 
Soil /Sediment 

VOC 

Toluene-ds 

88-100 

81-117 

VOC 

4-Bromo-f luorobenzene 

86-115 

74-121 

VOC 

1 , 2-Dichloroethane-d4 

76-114 

70-121 

BNA 

Nitrobenzene-ds 

35-114 

23-120 

BNA 

2-Fluorobiphenyl 

43-116 

30-115 

BNA 

p-Terphenyl-di4 

33-114 

18-137 

BNA 

Phenol-ds 

10-  94 

24-113 

BNA 

2-Fluorophenol 

21-100 

25-121 

BNA 

2,4, 6-Tribromophenol 

10-123 

19-122 

These  recoveries  are  advisory  only. 


1912B 


1-73 


The  laboratory  control  standard  consists  of  reagent  grade  water 
spiked  with  the  analyte  of  concern  which  is  carried  through  all 
the  steps  in  the  analytical  method.  The  laboratory  control 
standard  is  designed  to  serve  as  a  monitor  of  the  accuracy 
(recovery  efficiency)  of  the  analytical  method.  If  the  labora¬ 
tory  control  standard  QA  objective  guidelines  are  exceeded,  the 
laboratory  will  use  established  U.S.  EPA  guidance  to  assess  the 
impact  on  the  usability  of  the  data  as  well  as  the  need  for 
reanalysis.  For  example,  the  U.S.  EPA  Contract  Lab  Program 
(CLP)  has  dropped  the  laboratory  control  standard  control 
windows  for  silver  (Ag)  and  antimony  (Sb)  due  to  documented 
difficulties  in  the  required  U.S.  EPA  methodology  to  achieve 
consistent  and  reliable  recoveries. 

The  fortified  sample  is  an  aliquot  of  a  field  sample  which  is 
fortified  (spiked)  with  the  analytes  of  interest-  -and  analyzed 
with  an  associated  sample  batch. 

The  fortified  sample  is  designed  to  serve  as  a  monitor  for 
assessing  the  affect  of  the  sample  matrix  on  measurement 
methodology.  Established  U.S.  EPA  guidance  does  not  require 
reanalysis  if  the  QA  objective  guidelines  are  not  met. 


1 .13.2.3 


I  eteness 


Completeness  has  been  defined  in  Subsection  1.4.3  as  a  measure 
of  the  amount  of  analytical  data  of  acceptable  quality  (i.e., 
data  meeting  all  accuracy  and  precision  criteria)  generated  by 
an  analytical  method  or  system.  The  minimum  goal  for  complete¬ 
ness  is  85  percent,  and  the  ability  to  exceed  this  goal  is 
totally  dependent  on  the  applicability  of  the  analytical  methods 
to  the  sample  matrices  analyzed  (especially  for  organic  anal¬ 
yses)  . 


1.14  CORRECTIVE  ACTION 


1.14.1  Field  Corrective  Action 

The  initial  responsibility  for  monitoring  the  quality  of  field 
measurements  and  observations  lies  with  the  field  personnel. 
The  Field  Supervisor  is  responsible  for  verifying  that  all 
quality  control  procedures  are  followed.  This  requires  that  the 
Field  Supervisor  assess  the  correctness  of  field  methods  and 
the  ability  to  meet  quality  assurance  objectives.  If  a  problem 
occurs  which  might  jeopardize  the  integrity  of  the  project  or 
cause  some  specific  quality  assurance  objective  not  to  be  met, 
the  Field  Supervisor  will  notify  the  Task  Manager  and  the 
appropriate  technical  QA  Officer.  An  appropriate  corrective 
action  will  then  be  decided  upon  and  implemented.  The  Field 
Supervisor  will  document  the  problem,  the  corrective  action, 
and  results  using  the  form  shown  in  Figure  1-9.  Copies  of  the 
documentation  form  will  be  provided  to  the  Task  Manager  and  the 
appropriate  technical  QA  Officer. 
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CORRECTIVE  ACTION  DOCUMENTATION 

DATE/ORIGINATOR:  _ _ 

PERSON  RESPONSIBlE~FOR  RESPONSE: 


AUDIT  REPORT  # 
PAGE  OF 


DESCRIPTION  OF  PROBLEM  and  when  identified: 


State  cause  of  problem  if  known  or  suspected: 


— 1 0F  C0,RKT1VE  <CT10N:  ^ren?«cs?r^r?Apceci;3fLs^rt*,,edi  brin9  tn,s 

State  date,  person,  and  action  planned: 


CA  Initially  Approved  By: 

Follow-up  dates:  _ 

Description  of  follow-up: 


I  Final  CA  Approved  By: 


W*  21-2I-OM/C-2/M 


FIGURE  1-9  SAMPLE  CORRECTIVE  ACTION  DOCUMENTATION  FORM 
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1.14.2  Laboratory  Corrective  Action 


The  initial  responsibility  to  monitor  the  quality  of  an  analyt¬ 
ical  system  lies  with  the  analyst.  In  this  pursuit,  the  analyst 
will  verify  that  all  quality  control  procedures  are  followed 
and  results  of  analysis  of  quality  control  samples  are  within 
acceptance  criteria.  This  requires  that  the  analyst  assess  the 
correctness  of  all  of  the • following  items  as  appropriate: 

•  Sample  preparation  procedure 

•  Initial  calibration 

•  Calibration  verification 

•  Method  blank  result 

•  Laboratory  control  standard 

If  the  assessment  reveals  that  any  of  the  QC  acceptance  cri¬ 
teria  are  not  met,  he  must  immediately  assess  the  analytical 
system  to  correct  the  problem.  He  notifies  the  Section  Manager 
and  QA  Coordinator  of  the  problem  and,  if  possible,  identifies 
potential  causes  and  corrective  action. 

The  nature  of  the  corrective  action  obviously  depends  on  the 
nature  of  the  problem.  For  example,  if  a  continuing  calibration 
verification  is  determined  to  be  out  of  control,  the  corrective 
action  may  require  recalibration  of  the  analytical  system  and 
reanalysis  of  all  samples  since  the  last  acceptable  continuing 
calibration  standard.’ 

When  the  appropriate  corrective  action  measures  have  been 
defined  and  the  analytical  system  is  determined  to  be  "in 
control,"  the  analyst  documents  the  problem,  the  corrective 
action,  and  the  data  demonstrating  that  the  analytical  system 
is  in  control.  Copies  of  the  documentation  are  provided  to  the 
Section  Manager  and  QA  Coordinator.  A  copy  of  WESTON's  Correc¬ 
tive^  Action  Documentation  form  is  found  in  Figure  1-9.  The 
critical  path  for  assessing  the  correctness  and  acceptability 
of  analytical  data  is  shown  in  Figure  1-10. 

1  .15  QUALITY  ASSURANCE  REPORTS 

1.15.1  Field  QA  Reports 

The  Task  Manager  will  provide  the  appropriate  technical  QA 
Officer  with  daily  field  progress  reports  and  compiled  field 
data  sets  at  weekly  or  monthly  intervals,  as  appropriate.  In 
addition,  the  appropriate  technical  QA  Officer  will  be  copied 
on  all  corrective  action  documentation.  The  appropriate  tech¬ 
nical  QA  Officers  will  perform  unannounced  field  QA  audits. 
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On  the  basis  of  this  information,  each  of  the  technical  QA 
Officers  will  provide  quarterly  QA  update  memos  for  this  proj¬ 
ect  to  the  Project  Manager.  The  Project  Manager  will  be  noti¬ 
fied  immediately  of  field  QA  situations  requiring  corrective 
action . 

1.15.2  Laboratory  QA  Reports 

The  Laboratory  QA  Coordinator  provides  monthly,  quarterly,  and 
annual  reports  to  the  WESTON  Corporate  QA  Coordinator.  These 
reports  summarize  QA  activities  for  the  reporting  period  includ¬ 
ing  results  of  performance  audits  (external  and  internal), 
results  of  system  audits  (external  and  internal),  summaries  of 
corrective  action  to  remedy  out  of  control  situations,  and 
recommendations  for  revisions  of  laboratory  procedures  to 
improve  the  analytical  systems.  In  addition,  the  Laboratory 
Manager  for  this  project  will  provide  QA  update  memos  for  each 
sampling  episode  to  the  Project  Manager  upon  evaluation  of  the 
analytical  work  for  that  episode.  The  Project  Manager  will  be 
notified  immediately  of  laboratory  QA  situations  requiring 
immediate  corrective  action. 


SECTION  2 
METHODS  PROTOCOLS 


SECTION  2 


METHODS  PROTOCOLS 


This  section  describes  specific  field  and  laboratory 

to  be  applied  to  the  IRP  Stage  2  investigation  at 
ANGB . 


protocols 
Self ridge 


2  • 1  TEST  BORINGS  AND  EXPLORATORY  DRILL  I NG 


Soil  borings  and  borings  for  monitor  well  installation  will  be 
installed  using  4.25-inch  inner  diameter  (ID)  hollow-stem 


2-1  summarizes  antici- 
footages.  Descriptive 
will  be  completed  for 
well/borehole  cuttings 
base  Point-of-Contact , 


augers  (HSA)  drilling  techniques.  Table 
Pated  drilling  and  well  construction 
drilling  logs  (see  Figures  2-1  and  2-2) 
each  test  boring  and  monitor  well.  All 
will  be  removed  where  specified  by  the 

and  the  general  area  of  the  borehole  will  be  cleaned  following 
completion  of  the  well/borehole.  Drill  cuttings  suspected  to  be 
contaminated  will  be  containerized  in  new,  unused  55-gallon 
drums  provided  by  WESTON.  An  HNu  photoionization  meter  or  OVA 
(Organic  Vapor  Analyzer )  will  be  used  to  monitor  the  breathing 
zone  during  drilling  operations  and  also  to  screen  soil  samples 
volatile  organics  (TVO)  (see  Subsection  1.8.1).  Soils 
W1  e  suspected  to  be  contaminated  if  abnormal  discoloration 
or  odor  is  present  or  if  TVO  levels  greater  than  5  ppm  above 
are  encountered.  Drums  will  be  sealed  and  marked 
with  the  well/boring  number  and  the  depths  from  which  the 
suspected  contaminated  soil  cuttings  were  collected.  The  drums 
win  be  transported  to  a  location  on  the  base  designated  by  the 
base  Pomt-of-Contact  (POC) .  WESTON  will  be  responsible  for  the 
ultimate  disposal  of  contaminated  soils.  All  drilling  equipment 
will  be  decontaminated  as  described  in  Subsection  2.5.5. 


2.1.1  Test  Borings 


a!,of  s°i;l  borings  will  be  established  at  the  Self  ridge 
ANGB  site.  The  boring  locations  are  summarized  in  Table  2-2. 
Each  boring  will,  be  advanced  using  HSA  to  an  average  depth  of 
j?0.  f*et*  The  so.i;i  boring  samples  will  be  collected  using  a 
o  toot  CME  continuous,  sample  tube  system  or  equivalent.  The 
soil  boring  sampler  will  be  decontaminated  before  each  use  as 
described  m  Subsection  2.5.5. 
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SOIL  BORING  LOG 

Soil  Boring  No.: 

Dates  of 

Location: 

Drilling: 

Client: 

Drilled  Depth: 

Project  No.: 

Geologist: 

Contractor 

Driller 

Equipment: 

Drill  Rig: 

Method: 

Backfill: 

Material: 

Sampling: 

FIGURE  2-1  SAMPLE  TEST  BORING  LOG 
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WELL  LOG 


Well  No.: 

Dates  of 

Location: 

Construction: 

Client: 

Drilled  Depth: 

Project  No.: 

Hole  Diameter 

Contractor: 

Well  Depth: 

Driller: 

Well  Diameter 

Helper 

Casing  type: 

Equipment: 

Screen  Type: 

Drill  Rig: 

Screen  Length: 

Method: 

Screen  Slot: 

Sampling: 

Geologist: 


FIGURE  2-2  SAMPLE  WELL  LOG 


2-4 


Summary  of  Work  Plan  Requirements 
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Soil  samples  will  be  collected  for  lithologic  description  at 
2.5-foot  intervals  and  retained  in  sample  jars.  Boring  log 
descriptions  will  be  prepared  on-site  from  the  core  retrieved 
and  drill  cuttings  using  the  Unified  Soil  Classification  System 
and  the  Burmister  Soil  Classification  System  (Appendix  C)  .  Up 
to  three  soil  samples  will  be  collected  at  each  location  for 
laboratory  analysis  as  described  in  Subsection  2. 5. 5. 4. 

If  possible,  the  water  level  in  the  open  borehole  will  be 
measured  after  it  has  stabilized.  For  proper  abandonment,  the 
soil  borings  will  be  grouted  to  the  surface  with  a  tremmie  pipe 
using  a  cement/bentonite  slurry.  The  soil  boring  location  will 
be  permanently  marked  and  its  location  recorded  on  a  project 
map . 


2.1.2  Mon i tor  Wells 

A  maximum  of  39  groundwater  monitor  wells  will  be  drilled  and 
installed  at  the  Selfridge  ANGB.  The  locations  of  the  monitor 
wells  are  summarized  in  Table  2-2.  Nested  well  pairs  will  be 
established  at  17  locations  consisting  of  one  shallow  well  and 
one  deep  well.  Shallow  wells  will  be  screened  such  that  it 
intersects  the  water  table,  and  the  total  depth  of  the  deep 
well  will  be  20  feet  below  the  bottom  of  the  shallow  well.  The 
five  remaining  wells  will  be  completed  at  shallow  monitor  wells 
at  five  separate  locations. 

Where  nested  well  pairs  are  to  be  installed,  the  deep  well 
boring  will  be  drilled  and  lithologically  described  first.  This 
will  eliminate  the  necessity  to  log  the  shallow  well.  Soil 
boring  samples  will  be  collected  from  the  deep  wells  using  a 
5-foot  continuous  sample  tube  system  or  equivalent.  Soil 
samples  will  be  collected  for  lithologic  description  at 
2.5-foot  intervals  and  retained  in  sample  jars.  Boring  log 
descriptions  will  be  prepared  on-site  from  the  samples  collec¬ 
ted  and  the  drill  cuttings  using  the  Unified  Soil  Classifica¬ 
tion  System  and  the  Burmister  Soil  Classification  System 
(Appendix  C) .  Based  on  HNu  or  OVA  screening  of  the  soil 
samples,  a  maximum  of  four  samples  will  be  collected  for  labor¬ 
atory  analyses  during  monitor  well  drilling  at  the  Southwest 
landfill.  Based  on  the  same  criteria,  a  maximum  of  two  soil 
samples  will  be  collected  for  laboratory  analyses  from  the 
Northwest  landfill  site  during  monitor  well  drilling. 

2.2  MONITOR  WELL  INSTALLATION  AND  TESTING 

Sha-llow  and  deep  monitor  wells  will  be  installed  using  the  same 
methods.  Well  logs  and  well  construction  summaries  will  be 
completed  for  each  well  installed.  A  typical  well  construction 
diagram  is  shown  in  Figure  2-3. 
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WESTON 


Locking 
Valve  Box 


Ground 


FIGURE  2-3  TYPICAL  MONITOR  WELL  CONSTRUCTION 
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2.2.1  Shallow  Monitor  Wells 

Shallow  monitor  well  borings  will  be  advanced  to  an  average 
depth  of  15  feet.  The  shallow  wells  will  be  installed  with  a 
10-foot  screen  positioned  such  that  7  feet  of  screen  are  below 
the  water  table  and  3  feet  are  above  to  account  for  possible 
groundwater  level  fluctuations.  After  completion  of  each  bor¬ 
ing,  the  monitor  well  will  be  constructed  using  2-mch  inside 
diameter  (ID)  Schedule  5,  #304  stainless  steel  pipe  with  flush 
threaded  joints  and  2-inch  ID  Schedule  5,  #304  stainless  steel, 
0.010-inch  slot,  wound  well  screen  with  a  threaded  bottom  cap. 

A  medium-sand  filter  pack  will  be  placed  into  the  annular  space 
around  the  well  screen  to  a  height  of  at  least  2  feet*  and  no 
more  than  5  feet  above  the  top  of  the  screen.  Natural  sand  and 
gravel  may  be  allowed  to  collapse  around  the  screen  at  t  e 
discretion  of  the  WESTON  supervisor.  A  seal  consisting  of 
either  bentonite  pellets  or  a  thick  bentonite  slurry  will  then 
be  poured  or  tremmied  into  place  above  the  ^  sand  pack.  T  e 
bentonite  seal  will  be  a  minimum  of  2  feet  thick.  The  remain 
inq  annular  space  will  be  filled  with  a  bentonite-cement  grout 
using  a  tremmie  pipe.  A  4-  or  6-inch  steel  protective  casing 
with  a  locking  cap  will  be  placed  over  the  stainless  steel  and 
set  in  a  concrete  plug,  except  where  the  well  is  required  to  be 
finished  with  a  valve  box  mounted  flush  with  the  ground  surface. 

All  locks  used  will  be  keyed  alike.  A  small  diameter  drillhole 
(1/4  to  3/8  in.)  will  be  made  near  the  bottom  of  each  pro  ec 
tive  casing  above  the  concrete  plug  to  allow  for  drainage  in 
the  event  that  artesian  conditions  are  encountered. 


2.2.2  Deep  Monitor  Wells 

Deep  monitor  well  borings  will  be  advanced  to  an  average  depth 
of  35  feet.  The  deep  wells  will  be  screened  generally  20  feet 
deeper  than  the  corresponding  shallow  well.  After  the  comple¬ 
tion  of  each  boring,  the  deep  monitor  well  will  be  constructed 
using  the  same  methods  as  the  shallow  monitor  wells,  as 
described  in  Subsection  2.2.1. 


2.2.3  Well  Development 

In  order  to  remove  cuttings  from  the  well  and  to  set  the  sand 
pack  around  the  screen,  wells  will  be  developed  after  the  grout 
has  set  (at  least  48  hours  after  well  completion).  All  existing 
wells  and  newly  installed  wells  will  be  developed  with  a  posi¬ 
tive  displacement  pump  and/or  bailer.  Development  of  the  wells 
will  continue  for  a  minimum  of  1  hour,  or  until  the  water 
discharged  from  each  well  is  as  clear  and  free  of  sediment  as 
practical . 
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"Slug  tests"  will  be  performed  on  the  existing  monitor  wells 
and  the  newly  installed  monitor  wells,  either  concurrently  with 
well  development  or  as  part  of  the  first  round  water  sampling 
effort.  Slug  tests  will  consist  of  either  a  singlewell  minipump 
test,  a  rapid  evacuation  test,  or  a  test  in  which  a  solid  slug 
is  introduced  into  the  well.  In  any  event,  static  water  level 
will  be  measured  in  the  well  before  testing  begins. 

If  a  minipump  test  is  chosen,  the  pump  will  be  set  in  the 
screened  interval  or  in  the  open  borehole,  pumping  will  begin 
at  the  constant  rate  predetermined  during  development,  and  the 
time  will  be  noted.  Discharge  (flow  rate)  will  be  measured 
using  a  bucket  and  a  stopwatch.  The  well  will  be  pumped  for  no 
more  than  2  hours.  Water  level  and  elapsed  time  data  will  be 
collected  using  an  automated  data  collection  system  manufact¬ 
ured  by  the  In  Situ  Corporation.  This  system,  the  SE1000B 
Hermit  Datalogger,  is  a  computer-based  device  capable  of  read¬ 
ing  and  recording  as  many  as  five  water  level  data  points  per 
second.  This  system  has  the  capability  to  monitor  two  water 
level  inputs  simultaneously  (wells),  and  can  store  up  to  100 
days  of  pump  test  data  in  an  internal  microprocessor  device. 
This  system  employs  Druck  pressure  transducers  that  are  cap¬ 
able  of  measuring  water  level  changes  in  a  well  to  an  accuracy 
of  0.01  of  a  foot. 

When  pumping  stops,  the  exact  time  and  water  level  in  each  well 
will  be  recorded  on  field  data  sheets  to  verify  automated  data 
collection.  Recovery  measurements  will  begin  immediately  using 
the  automated  equipment  described  above,  and  will  continue 
until  90  percent  of  the  static  water  level  is  reached,  or  for  a 
minimum  of  1  hour. 

WESTON  has  developed  software  to  transfer  data  stored  on  the 
SE-1000B  to  either  an  IBM-PC  or  a  VAX  mainframe  computer.  After 
the  transfer  takes  place,  the  data  can  be  edited  and  analyzed 
by  a  number  of  appropriate  analytical  methods. 

Analytical  methods  for  pump  test  data  can  best  be  determined 
after  the  data  '  is  collected  and  reviewed.  It  is  anticipated 
that  either  the  Jacob  straight-line  method  or  the  Theis  equa¬ 
tion  will  be  used  to  analyze  the  data  and  to  calculate  appro¬ 
priate  aquifer  parameters.  Slug  tests  will  be  performed  in 
place  of  minipump  tests  in  wells  that  can  be  completely 
evacuated  in  less  than  2  minutes,  and  in  selected  other  wells. 
Slug  tests  may  be  performed  either  by  rapid  evacuation  or  by 
introducing  a  solid  slug  into  the  well  to  displace  a  known 
volume  of  water.  If  the  rapid  evacuation  method  is  used,  water 
levels  during  recovery  will  be  measured  and  recorded  along  with 
the  time  of  measurement  using  the  automated  data  collection 
equipment  described  above. 
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If  the  solid  slug  method  is  used,  the  test  will  be  conducted  by 
placing  the  pressure  transducer  into  the  screened  or  open 
portion  of  the  well  such  that  it  will  not  be  near  the  slug.  The 
Hermit  Datalogger  will  be  set  up  for  a  test  and  measurements 
will  begin  immediately  prior  to  completely  submersing  the  slug 
in  the  well.  Data  will  be  collected  until  the  water  level 
reaches  equilibrium.  Once  equilibrium  is  reached,  the  test  will 
be  stopped  so  the  Datalogger  can  collect  recovery  water  levels 
on  a  new  cycle.  The  slug  will  be  removed  and  data  will  be 
collected  until  the  water  level  again  reaches  equilibrium. 

Results  collected  in  this  manner  reflect  both  rising  head  and 
falling  head  tests  that  can  be  compared  as  a  check  on  the  test 
performance. 

The  results  of  the  slug  tests  will  be  analyzed  according  to  the 
method  developed  by  Bouwer  and  Rice  (1976)  or  other  appropri¬ 
ate  methods. 

2.2.4  Monitor  Well  Water  Level  Data  Collection 

The  tops  of  the  inside  well  casings  of  all  monitor  wells  will 
be  surveyed  for  elevation  to  the  nearest  0.01  of  a  foot.  The 
wells  will  be  horizontally  located  to  an  accuracy  of  1  foot, 
tied  to  the  IRPIMS  coordinate  system,  and  located  on  the  topo¬ 
graphic  site  maps  to  be  prepared  for  this  project. 

Groundwater  level  measurements  will  be  taken  using  an  electric 
water  level  probe  or  weighted  tape  in  all  wells  prior  to 
sampling.  Measurements  will  be  taken  from  a  surveyed  reference 
point  marked  on  the  top  of  the  stainless  steel  well  or  steel 
risers.  These  data  will  determine  the  amount  of  water  to  be 
evacuated  from  each  well  prior  to  sampling  (see  Subsection 
2.5.1).  Water  level  measurements  will  be  taken  three  times  per 
well,  or  until  measurements  are  within  ±  0.01  foot.  Measure¬ 
ments  will  be  recorded  in  the  field  notebook  and  on  field 
sampling  sheets. 

Elevation  reference  points  will  also  be  established  for  all 
surface  water  sampling  locations.  Those  in  manholes  or  catch 
basins  will  have  a  permanent  reference  point  notched  in  the  rim 
of  the  manhole. 

2 . 3  WATER  LEVEL  DATA  COLLECTION 


When  applicable,  continuous  water  level  recorders  will  be 
installed  at  Selfridge  ANGB.  These  recorders  will  be  installed 
to  monitor  groundwater  diurnal  effects,  to  obtain  a  data  base 
on  groundwater  and  surface  water  levels  and  rainfall  amounts, 
and  to  estimate  the  hydraulic  conductivity  from  this  data  using 
USGS  Cyclic  Water  Level  Fluctuations  (Water  Supply  Paper 
1536-1,  pp.  305  to  318) . 
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Continuous  water  level  recorders  will  be  installed  in  pairs. 
The  first  water  level  recorder  will  be  installed  in  a  storm 
drain.  The  storm  drain  will  be  surveyed  for  elevation  and 
coordinates  and  a  staff  gauge  will  be  installed.  A  still  well 
will  be  installed  to  host  the  recorder  and  to  reduce  wave 
actions.  A  shelter  will  be  provided  for  each  continuous  water 
level  recorder.  All  installation  and  measurement  procedures 
will  follow  USGS  Techniques  of  Water-Resources  Investigation: 
Stage  Measurement  at  Gaging  Station,  Book.  3,  Chapter  A7 ,  1968. 

The  second  water  level  recorder  will  be  installed  in  a  sampling 
well  close  by  the  recorder  in  the  storm  drain.  The  instrumenta¬ 
tion  placed  in  the  sampling  well  will  be  decontaminated  first. 
A  shelter  will  be  provided  for  this  instrument.  The  recorders 
will  measure  water  levels  for  12  consecutive  weeks. 

Rainfall  data  for  the  same  measuring  period,  i.e.,  12  consecu¬ 

tive  weeks,  will  be  obtained  from  the  base  weather  detachment 
or  other  official  source. 

2.3.1  Continuous  Water  Level  Recorders 

Continuous  water  level  recorders  will  be  installed  at  six 
location's  at  Selfridge  ANGB.  The  recorders  will  be  installed  in 
pairs.  Each  pair  will  consist  of  one  recorder  installed  in  a 
manhole  and  one  in  a  nearby  monitor  well.  Figure  2-4  is  a 
diagram  of  the  installations. 

The  installation  will  consists  of  a  Stevens  Type  F  recorder. 
The  recorder  will  sit  on  a  platform  above  the  manhole  or  just 
over  the  monitor  well.  The  recorder  will  be  housed  in  a 
protective  covering  that  can  be  secured  by  a  padlock.  The 
counter  weight  and  float  of  the  recorder  will  hang  directly 
into  the  stainless  steel  casing  at  the  monitor  well  installa¬ 
tion.  Two-inch  ID  PVC  casings  will  be  used  as  a  still  well  in 
the  manhole  installation.  It  will  be  anchored  to  prevent  the 
flow  through  the  storm  sewer  from  moving  the  installation.  The 
bottom  two  feet-  of  PVC  casing  will  be  slotted.  The  float  and 
counter  weight  of  the  recorder  on  the  platform  will  hang 
directly  into  the  PVC  casing  from  the  recorder  on  the  platform. 
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FIGURE  2-4  CONTINUOUS  WATER  LEVEL  RECORDER  INSTALLATIONS 
IN  SEWER  MANHOLE  AND  IN  MONITOR  WELLS 
SELFRlDfiF  ANGR  MICH»^aN  _  _  _ 


2.4  SURFACE  WATER  STATIONS 


Two  rounds  of  surface  water  sampling  will  be  performed.  The 
first  round  will  be  after  a  non-freezing  precipitation  event 
and  the  second  round  will  be  after  a  dry  period  of  substantial 
duration.  The  order  of  the  rounds  is  interchangeable.  A  maximum 
number  of  48  surface  water  samples  will  be  collected  from  24 
surface  water  stations  located  throughout  Self ridge  ANGB .  The 
locations  are  described  in  the  site-specific  subsections.  The 
surface  water  samples  will  be  collected  as  described  in 
Subsection  2.5.2. 

2.5  SAMPLE  COLLECTION 

2.5.1  Groundwater  Samples 

As  discussed  in  Subsection  1.8,  groundwater  samples  will  be 
measured  in  the  field  for  pH,  temperature,  and  specific 
conductance.  After  initially  calibrating  the  instruments 
according  to  the  methods  in  Subsection  1.7,  measurements  will 
be  taken  and  the  data  will  be  recorded  in  the  field  log  and  on 
the  field  sampling  sheet.  Three  sets  of  measurements  will  be 
taken  for  each  parameter.  If  the  three  measurements  differ  by 
greater  than  10  percent  for  specific  conductance,  0.5  pH  units 
for  pH  measurements,  1°C  for  temperature  measurements,  the 
instrument  will  be  recalibrated.  The  instrument  probes  will  be 
flushed  with  distilled/deionized  water  between  sample  measure¬ 
ments  . 

Groundwater  sampling  will  be  accomplished  only  after  the  wells 
have  been  properly  developed.  Groundwater  sampling  will  occur 
no  earlier  than  7  calendar  days  after  well  development  has  been 
completed  because  drilling  and  well  construction  disturb  the 
natural  groundwater  system  and  some  time  is  necessary  before 
sampling  to  allow  the  groundwater  system  to  return  to  chemical 
equilibrium.  Surface  water  and  sediment  samples  will  be  collec¬ 
ted  during  _the  same  sampling  episodes  as  the  groundwater 
samples. 

Upgradient  wells  will  be  sampled  first  at  each  site..  Wells 
suspected  of  having  low  levels  of  contamination  will  be  sampled 
prior  to  those  suspected  of  having  medium  or  high  levels. 
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Procedures  for  sampling  monitor  wells  are  as  follows: 

•  Water  level  measurements  will  be  taken  to  the  nearest  0.01 
foot,  with  respect  to  the  established  survey  point  on  top 
of  the  well  casing.  All  measuring  devices  used  m  the  well 
will  be  thoroughly  rinsed  with  distilled  water  prior  to 
reuse.  The  depth  to  the  top  of  the  water  will  be  subtracted 
from  the  total  casing  depth  to  determine  the  height  ana, 
subsequently,  the  volume  of  standing  water  in  the  casing. 


The  surface  of  the  water  column  will  be  examined  for 
the  presence  of  hydrocarbons;  if  present,  the  thick¬ 
ness  of  the  hydrocarbon  layer  will  be  .measured  and 
sampled  using  a  clear  acrylic  graduated  bailer. 


To  ensure  collection  of  samples  representative  of 
groundwater  quality,  a  submersible  pump  or  bailer  will 
be  used  to  remove  a  quantity  of  water  from  the  well 
equal  to  three  to  five  times  the  calculated  volume  of 
water  in  the  well  casing. 


To  collect  representative  groundwater  samples  where 
floating  hydrocarbons  are  present,  a  thief  sampler 
or  other  point  sampler  will  be  used  to  minimize  the 
influence  of  free  product.  Otherwise,  samples  will  be 
obtained  using  a  Teflon  bailer.  Samples  will  be  col 
lected  for  volatile  organic  compounds  analyses  imme 
diately  after  purging  is  complete.  A  separate  sample 
will  be  obtained  to  determine  pH,  specific  conduct¬ 
ance,  and  temperature  in  the  field. 

Groundwater  samples  collected  for  soluble  .metals  will 
be  field-filtered  through  a  0.45-micron  filter  before 
being  preserved  with  nitric  acid. 

All  samples  for  chemical  analyses  will  be  placed  in 
laboratory-prepared  bottles.  The  bottles  will  be 
filled  to  the  top  and  capped  securely.  Each  sample 
bottle  will  be  placed  in  an  insulated  .  cooler  chest 
immediately  after  sampling.  Sample  handling  and  ship¬ 
ping  procedures  are  discussed  in  Subsection  1.6.3. 

All  sampling  equipment  will  be.  decontaminated  after 
sampling  to  prevent  cross-contamination  between  wells, 
as  detailed  in  Subsection  2.5.5.  Bailer  line  will  be 
dedicated  to  each  well  and  will  consist  of  high  tes 
monof iliment  line,  polypropylene  rope,  or  steel  wire. 
Sampling  equipment  will  be  protected  f  rom .  contamina 
tion  between  sampling  points  by  wrapping  in  aluminum 
foil . 


1913B 


2-14 


Groundwater  samples  will  be  analyzed  for  the  parameters  out 
lined  in  Table  2-3. 

2.5.2  Surface  Water  Samples 

Surface  water  samples  will  be  collected  by  WESTON  personnel 
from  several  locations  around  the  base.  Up  to  24  surface  water 
sampling  locations  will  be  established.  Surface  water  will  be 
analyzed  for  those  parameters  listed  in  Table  2-3. 

Surface  water  samples  will  be  collected  at  pond  locations  by 
submerging  the  sample  bottles  in  the  water.  If  the  bottle 
contains  a  preservative,  a  separate  clean  bottle  will  be  used 
to  transfer  the  sample  from  the  stream  to  the  preserved  bottle. 
Samples  collected  at  manholes  or  catch  basins  will  be  obtained 
using  a  steel  bucket,  Kemmerer  sampler,.  or  Teflon  bailer 
depending  on  site  conditions.-  Dedicated  line  will  be  used  to 
prevent  cross— contamination.  Samples  will  be  collected  so  as 
not  to  cause  cross-contamination;  downstream  samples  will  be 
collected  first.  Temperature,  pH,  and  specific  conductance  will 
be  measured  at  each  sampling  point  in  the  same  manner  as  for 
groundwater  samples  (see  Subsection  2.5.1).  The  location,  of 
each  surface  water  collection  point  will  be  logged  in  the  field 
notebook  and  marked  in  the  field  and  on  a  project  map  for  each 
specific  site. 

2.5.3  Soi 1  Samples 

Soil  samples  from  test  borings  will  be  collected  using  hollow- 
stem  auger  techniques  and  a  continuous  sample  tube  system,  or 
equivalent  (described  in  Subsection  2.1.1). 

•  Store  in  a  cooler  with  ice  or  in  a  refrigerator  before 
overnight  shipping  to  laboratory. 

Three  samples  from  each  boring  will  be  retained  for  chemical 
analysis.  Chemical  characterization  will  be  achieved  following 
the  protocol  dn  Table  2-4.  Samples  to  be  collected  for  chemical 
analysis  will  be  selected  based  on  visual  observations  of 
staining,  sheens,  or  other  evidence  of  contamination,  and  also 
HNu  photoionization  and/or  OVA  meter  readings.  All  sampling 
equipment  and  augers  will  be  decontaminated  between  sampling 
locations,  as  outlined  in  Subsection  2.5.5. 

2.5.4  Soil  and  Water  Toxicity  Sampling 

If  any  cuttings  are  containerized  because  they  are  suspected  of 
being  hazardous,  they  will  be  sampled  and  analyzed  for  EP 
Toxicity  metals  (40  CFR  261.24)  and  for  volatile  organic  com¬ 
pounds  (Method  SW5030/SW8240) .  A  maximum  of  three  composite 
drum  samples  will  be  analyzed. 
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Summary  of  Work  Plan  Requirements  for 
Laboratory  Analysis  of  Groundwater  and  Surface  Water 

IRP  Stage  2, 

Set  fridge  ANGB,  Michigan 
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Purgeable  aromatics 


Summary  of  Work  Plan  Requirements  for 
Test  Borings  and  Soil  Sampling, 
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ro  soil  borings  drilled.  Samples  taken  from  borings  for  monitor  well  installation. 


The  associated  drums  of  purge  and  development  water  will  also 
be  sampled  and  analyzed  for  EP  Toxicity  Metals  (40  CFR  261.24) 
and  for  volatile  organic  compounds  (Method  SW5030/SW8240 ) ,  A 
maximum  of  two  samples  will  be  analyzed  from  the  drummed  purge 
and  development  water.  Composite  samples  will  be  collected  from 
the  drums  by  hand  augering  through  the  soil  in  the  drum  to 
collect  a  representative  cross-section.  Soil  from  the  auger 
will  be  placed  in  a  tray  and  mixed  thoroughly.  Samples  for 
volatile  organic  compounds  will  be  collected  first,  and  all 
samples  will  be  transferred  to  the  appropriate  bottles  using 
stainless  steel  spatulas  and  trowels.  Where  several  drums  are 
filled  from  one  boring,  one  composite  sample  may  be  collected 
for  that  boring.  Sampling  equipment  will  be  decontaminated  as 
detailed  in  Subsection  2.8.6.  The  base  POC  will  be  notified  of 
the  results  of  the  analysis  a  maximum  of  1  week- after  verifying 
the  results. 

2.6  DECONTAMINATION  PROCEDURES 

All  material  and  equipment  will  arrive  on  site  in  clean  condi¬ 
tion.  Recommended  procedures  for  equipment  decontamination, 
described  in  the  subsections  below,  will  be  followed  where 
applicable . 

2.6.1  Drilling.  Soil  Sampling,  and  Monitor  Well  Installation 
Equipment  Decontamination 

Prior  to  the  start  of  drilling,  all  drill  rods,  augers  bits, 
tank,  and  split— spoons  will  be  steam-cleaned  at  an  area  set  up 
on-site  for  this  purpose. 

Augers,  tools,  drill  rods,  casings,  and  screens  will  be  inspec¬ 
ted  to  ensure  that  residue  such  as  muds  and  machines  oils  have 
been  removed.  Similar  decontamination  procedures  will  be  imple¬ 
mented  between  each  boring  to  prevent  cross-contamination  and 
to  ensure  the  integrity  of  soil  samples. 

2.6.2  Well  Deveiopment  and  Pump  Test  Eguipment  Decontamination 

Submersible  pumps  or  similar  equipment  used  for  well  develop¬ 
ment  will  be  decontaminated  between  wells.  Pumps  will  be  decon¬ 
taminated  by  submerging  the  pump  intake  first  in  a  washing 
solution  (non-phosphate  type  detergent),  then  in  clean  potable 
water,  and  then  pumping  the  solutions  through  the  pump  and 
line. 
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2.6.3  Water  Level  Measurement  Equipment  Decontamination 


Water  level  indicators  used  for  determining  water  levels  in  the 
wells  will  be  decontaminated  by  flushing  the  electrical  probe 
with  ASTM  Type  II  Reagent  water.  Pressure  transducers  will  be 
decontaminated  by  rinsing  in  ASTM  Type  II  Reagent  water  prior 
to  and  after  each  use.  If  floating  product  or  high  levels  of 
organic  contamination  are  evident  in  a  well,  the  decontamina¬ 
tion  procedure  for  sampling  equipment  (Subsection  2. 5. 5. 4)  will 
be  used,  except  that  no  solvents  will  be  used  to  clean  pressure 
transducers. 

2.6.4  Water  and  Soil  Sampling  Equipment  Decontamination 

Bailers  used  for  water  sampling,  as  well  as  other  miscellaneous 
sampling  equipment  (continuous  sample  tubes,  split-spoons, 
spatulas,  trowels),  will  be  decontaminated  between  sampling 
points.  Pumps  used  for  well  purging  will  be  decontaminated  by 
submerging .  the  pump  intake  first  in  a  washing  solution 
(laboratory-grade  detergent),  then  in  clean  potable  water,  and 
then  pumping  these  solutions  through  the  pump  system  until  the 
discharge  is  free  of  detergent. 

The  procedure  for  decontaminating  sampling  equipment  is  as 
follows : 

•  Place  dirty  equipment,  (e.g.,  bailers,  pumps,  buckets, 
etc.)  on  a  plastic  ground  sheet  at  the  head  of  the 
"decon  line." 

•  Rinse  equipment  in  a  tub  of  potable  water  to  remove 
surface  dirt  and  mud,  if  necessary. 

•  Scrub  equipment  with  a  bristle  brush  in  a  basin  filled 
with  laboratory-grade  detergent  and  potable  water. 

•  Rinse  off  soap  in  a  tub  of  potable  water. 

•  Rinse  with  ASTM  Type  II  Reagent  water. 

•  Rinse  with  pesticide-grade  methanol. 

•  Final  rinse  with  pesticide-grade  hexane. 

•  Allow  equipment  to  dry  before  use. 

•  Sampling  equipment  used  to  collect  samples  for  organic 
analyses  will  not  be  allowed  to  come  into  contact  with 
any  type  of  plastic  after  decontamination. 
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2.7 

All  samples  submitted  £or  lra^^  “  containers3  and  preserv- 

^Tto??diru%lonSa«>/r  =  -iSSl 

-  discussed  In 

the  following  subsections. 

2.7.1  Sample  Containers 

.  •  Hir  wf^ton  will  be  obtained  from  I-Chem, 

All  containers  provided  by  WESTON  to  the  u.S.  EPA 

Hayward,  California,  the  bot  containers  provided  are  those 
Contract  Laboratory  Program.  T  October  1984,  page 

described  in  4  0  CFR  Part  with 

28.  These  containers  are  cleaned  by  I  Chem  i, n  j_chem  are 

U.S.  EPA  protocols.  The  containers  P“rcoh”jJe9V0“0niainers  is 
I-Chem  Series  200  containers.  _  ac  control  requirements 

TnterJs^.a^Usted  ““SKS”-*' .  along  with  the  holding  times 
and  preservatives  required  for  each  analysis. 

All  sample  containers  provided  by  ™  will  ^^fin-of- 

field  sampling  person- 

nel  and  returned  with  the  samples. 

2.7.2  Sample  Preservation 

The  preservatives  required  for  all  analys. as ‘ 

WESTON  with  the  sample  conta ine  •  Table  2-5.  Preserva- 

methods  for  target  analyses  a i  will  be  in  accordance 

tion  requirements .  for  all  other  an  ly  October  1984. 

with  those  given  in  40  CFR  Part  nt>/ 

2.7.3  Holding  Tfmes 

si  {£.“.?  :ss.  “ 

;r s  <zi si.  “ 
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Table  2-5 


Sample  Containers,  Sample  Volumes,  Holding  Times,  and  Preservation, 

IRP  Stage  2, 

Sel fridge  ANGB,  Michigan 


Aqueous  Samples 

Analyte 

Container 

Volume 

Preservation 

Maximum 
Holding  Time  1 

Petroleum 

Halocarbons 

G, 

w/Tef Ion- lined  Sili¬ 
cone  Rubber  Septum 

2  x  40  ml 

Cool,  4°C2 

14  days 

Extractable 

Priority 

Pollutants 

G , 

Amber,  Teflon-lined 

Cap 

2  x  1  L 

Cool,  4 °C 

7/40  3 

Metals 

p. 

Teflon-lined  Cap 

1  L 

HN03  pH<  2 , 
Cool,  4 °C 4 

180  days5 

Common  Anions 
(chloride, 
fluoride,  sulfate, 
phosphate ) 

p. 

Teflon-lined  Cap 

1  L 

None,  Cool  4 

°C  28  days 

Nitrate/Nitrite 

p. 

Teflon-lined  Cap 

250  ml 

H2S04  pH<  2 
Cool,  4 °C 

28  days 

Alkalinity 

p. 

Teflon-lined  Cap 

250  ml 

Cool,  4 °C 

14  days 

Nitrogen,  Ammonia 

p. 

Teflon-lined  Cap 

500  ml 

H2SO4  pH  <2, 
Cool,  4°C 

28  days 

TOC 

G,  Amber,  Teflon- 
Cl-ined  Cap 

125  ml 

H2SCU  pH<  2 
Cool,  4 °C 

28  days 

COD 

p. 

Teflon-lined  Cap 

250  ml 

H2S04  pH<  2 
Cool  4°C 

28  days 

G  =  Glass 

P  =  Plastic 

*This  is  the  maximum 

2If  samples  contain 

holding  time  from  date  of 
residual  chlorine,  preserve 

collection, 
by  adding  0 

.008  percent 

sodium 

thiosulfate  solution. 

Extraction  within  7  days,  analyses  within  40  days  of  extraction. 

If  samples  contain  residual  chlorine,  add  0.6g  ascorbic  acid, 

5 Mercury  holding  time  is  28  days, 

6Where  possible,  soil  VOC  samples  will  be  collected  in  brass  tubes. 

Samples  for  BNAs,  pesticides,  herbicides,  metals,  cyanide,  and  petroleum  hydrocarbons 
analyses  will  be  collected  in  the  same  500-ml  jar. 
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Table  2-5 

( continued) 


Aqueous 

Samples 

Analyte 

Container 

Volume 

Preservation 

Maximum 
Holding  Time1 

TDS 

P,  Teflon-lined  Cap 

250  ml 

Cool,  4°C 

7  days 

Acidity 

P,  Teflon-lined  Cap 

250  ml 

Cool,  4 °C 

14  days 

Total  Petroleum 
Hydrocarbons 

G,  Teflon-lined  Cap 

1  L 

HZSCU  pH< 2 , 
Cool,  4°C 

28  days 

Soil 

Samples 

Analyte 

Container 

Volume 

Preservation 

Maximum 
Holding  Time1 

Volatile  Organic 
Compounds  (VOCs) 

G,  w/Teflon-lined  Silicone- 
Rubber  System6 

2  x  40  ml 

Cool,  4°C 

14  days 

Semi-Volatile 

Organic  Compounds 

G,  Amber,  wide-mouth 
Teflon-lined  Cap 

500  ml7 

Cool,  4°C 

7/40 3 

Metals 

G,  Amber  wide-mouth. 
Teflon-lined  Cap 

500  ml7 

Cool,  4  #C 

180  days5 

Total  Petroleum 
Hydrocarbons 

G,  Amber  wide-mouth. 
Teflon-lined  Cap 

500  ml7 

Cool,  4°C 

28  days 

EP  Toxicity  Metals 

G,  Amber  wide-mouth. 
Teflon-lined  Cap 

500  ml 

Cool,  4 °C 

NA 

G  =  Glass 
P  =  Plastic 

lThis  is  the  maximum  holding  time  from  date  of  collection. 

2If  samples  contain  residual  chlorine/  preserve  by  adding  0.008  percent  sodium 
thiosulfate  solution. 

Extraction  within  7  days,  analyses  within  40  days  of  extraction. 

4If  samples  contain  residual  chlorine,  add  0.6g  ascorbic  acid. 
sMercury  holding  time  is  28  days. 

6Where  possible,  soil  VOC  samples  will  be  collected  in  brass  tubes. 

7Samples  for  BNAs ,  pesticides,  herbicides,  metals,  cyanide,  and  petroleum  hydrocarbons 
analyses  will  be  collected  in  the  same  500-ml  jar. 
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Upon  sample  receipt  at  the  WESTON  laboratory,  all  sample  col¬ 
lection  dates  are  noted  by  the  sample  custodian.  The  required 
date  for  completion  of  analysis  (or  extraction)  is  noted  on  the 
chain— of  custody  record  and  is  keyed  to  the  holding  time.  All 
analyses  that  have  holding  times  of  48  hours  or  less  are 
identified  by  the  sample  custodian,  and  the  appropriate  Labora¬ 
tory  Section  Manager  and  analyst  are  notified  that  the  samples 
are  in-house. 

2.8  SAMPLING  QA/QC  PROTOCOLS 

Field  QA/QC  samples  will  be  collected  and  analyzed  as  part  of 
all  field  sampling  activities,  including  soil,  groundwater,  and 
surface  water  sampling.  The  number  of  field  QA/QC  samples  to  be 
collected  are  detailed  in  Subsection  1.10.1.  The  sample 
identifier  numbers  for  QA/QC  samples  are  outlined  in  Subsection 
1.6. 2.1.  The  following  protocols  will  be  followed  for  the 
collection  of  QA/QC  samples. 

Trip  blanks  will  be  prepared  in  the  laboratory,  shipped  to  the 
site  with  the  sample  bottles,  and  handled  as  a  sample.  One  trip 
blank  will  be  sent  to  the  laboratory  for  every  ten  VOC  samples 
(both  soils  and  water)  collected. 

Ambient  conditions  blanks  will  be  collected  for  every  ten  water 
samples  that  are  collected  for  VOC  analyses.  These  samples  will 
be  collected  by  pouring  ASTM  Type  II  Reagent  water  into  a 
sample  bottle.  These  blanks  will  be  handled  as  samples  and 
shipped  back  to  the  laboratory  with  the  other  VOC  samples  from 
that  site  or  zone. 

Equipment  blanks  will  be  collected  for  every  ten  groundwater 
samples  collected  and  will  be  analyzed  for  the  same  parameters 
as  the  groundwater.  These  samples  will  be  collected  by  pouring 
ASTM  Type  II  Reagent  water  through  the  sampling  device  (e.g., 
bailer)  and  into  the  appropriate  sampling  container.  Equipment 
blanks  for  soluble  metals  will  be  run  through  the  filtering 
apparatus  exactly  as  the  groundwater  samples . 

Field  duplicates  will  be  collected  for  water  samples.  The 
number  of  field  duplicates  will  equal  10  percent  of  the  total 
number  of  samples.  A  field  duplicate  will  be  collected  as  a 
separate  sample  immediately  after  the  collection  of  the  field 
sample  for  which  it  is  a  duplicate.  Collection  procedures  for 
field  duplicates  are  identical  to  those  for  the  original  sam¬ 
ples  . 
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Field  replicates  will  be  collected  for  soil/sedirnents  samples. 
The  number  of  field  replicates  will  be  equal  to  10  percent  of 
the  total  number  of  samples.  Replicates  will  be  collected  by 
placing  the  soil  in  a  stainless  steel  tray  and  dividing  the 
soil  into  two  equal  parts  with  a  stainless  steel  trowel. 
One-half  of  the  soil  is  placed  in  the  appropriate  jars  labeled 
for  the  soil  sample,  and  the  other  half  is  placed  m  the 
appropriate  jars  labeled  for  the  replicate  sample. 

Duplicate  groundwater  samples  will  be  collected  from  separate 
bailerfuls  of  groundwater  extracted  from  the  same  well  after 
pumping.  Duplicate  surface  water  samples  will  be  collected  as 
separate  grab  samples  from  the  same  location,  one.  immediately 
after  another.  In  continuous  sample  tube  or  equivalent  soil 
sampling,  replicate  soil  samples  will  be  collected  from  the 
same  sample  tube  by  dividing  apart  and  transferring  the  soil 
into  the  respective  containers. 

2.9  SITE  MANAGEMENT 

The  basic  components  of  site  management  in.  support  of  the  IRP 
Stage  2  planned  field  activities  are  described  m  the  subsec 
tions  below. 

2.9.1  General  Operations  and  Coordination  with  USAF 

The  base  Point-of-Contact  (POC)  on  this  project  will  be  of  the 
Base  Bioenvironment al  Engineering  Office.  All  coordination  with 
other  parties  on-base  will  be  performed  by  WESTON  through  the 
POC  and  the  Technical  Program  Monitor,  USAFOEHL,  Brooks  AFB, 
Texas.  All  contacts  from  outside  parties  concerning  t  is 
project  will  be  made  either  through  the.  POC  or  the  Base  . Public 
Affairs  Officer  (see  the  Community  Relations  Plan,  Appendix  d; . 

The  Field  Supervisor  will  be  responsible  for  the  day-to-day 
coordination  of  WESTON  field  teams  and  subcontractors,  as  well 
as  the  dav-to-day  contact  with  the  POC.  The  POC  will  be  respon¬ 
sible  for  arranging  personnel  and  vehicle  passes  for  WESTON  and 
subcontractor  personnel,  for  locating  utilities,  and  for- 
coordinating  issuance  of  digging  permits  for  all  sites  cesig 
nated  for  subsurface  investigations. 

For  each  field  activity  involving  more  than  one  person,  a  Field 
Team  Leader  will  be  designated  by  the  Field  Supervisor  in 
agreement  with  the  Task  Manager  from  among  the  WESTON  personnel 
present  on-base.  The  Field  Team  Leader  will  be  responsible  for 
coordinating  the  activities  of  his/her  team,  including  subcon 
tractors,  and  for  notifying  the  Field  Supervisor  of  progress 
and/or  logistical  problems. 
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2.9.2  On-Base  Project  Facilities 


An  on-site  office  and  indoor  storage  space  will  be  provided  by 
the  base  for  the  duration  of  the  field  portions  of  this 
project.  The  office  will  be  equipped  with  a  telephone  and 
electrical  utilities.  It  will  be  used  as  a  central  meeting 
point  for  planning  field  activities,  daily  debriefings,  and  in 
case  of  contingencies  or  emergencies,  it  will  serve  as  a  field 
office  for  the  Field  Supervisor  and  Data  Administrator.  In 
addition,  it  will  contain  dry  storage  space  for  the  staging  of 
field  equipment  and  sampling  containers,  as  necessary. 

2.9.3  Site  Access  and  Security 

It  is  anticipated  that  all  field  work  will  be  performed  within 
the .  boundaries  of  Selfridge  ANGB.  Access  to  Selfridge  ANGB  is 
limited  to  Air  Force  military  and  civilian  personnel,  depend¬ 
ants,  and  authorized  visitors.  Travel  within  base  boundaries  is 
restricted  to  authorized  personnel.  In  most  cases,  the  indi¬ 
vidual  IRP  sites  are  not  fenced. 

During  actual  field  operations,  access  to  working  areas  will  be 
limited  to  WESTON  and  subcontractor  personnel  and  visitors 
authorized  by  the  POC.  All  visitors  will  be  requested  to  keep 
clear  of  field  activities.  If  the  presence  of  visitors  nonethe¬ 
less  creates  a  situation  believed  to  be  dangerous  by  the  WESTON 
Field  Team  Leader  for  that  operation,  all  work  will  be  termi¬ 
nated  until  appropriate  working  conditions  can  be  restored.  If 
necessary,  the  Field  Team  Leader  will  notify  the  Field  Super¬ 
visor,  who  will  notify  the  POC. 

2.9.4  Site  Logistics 

All  water  for  field  operations  (except  where  ASTM  Type  II 
Reagent  water  is  specified)  will  be  obtained  from  on-base 
drinking  water  sources  to  be  specified  by  the  POC.  In  general, 
water  for  drilling  operations  will  be  supplied  from  the  nearest 
base  fire  hydrant. 

Decontamination  of  drilling  and  sampling  equipment  will  be 
performed  either  in  source  areas  at  each  site  or  in  the  cen¬ 
tralized  paved  decontamination  area  to  be  designated  by  the 
base  POC,  whichever  is  logistically  and  technically  appropri¬ 
ate.  The  centralized  decontamination  area  will  drain  to  an 
oil/water  separator  and  through  the  separator  to  a  sanitary 
sewer.  The  base  POC  will  be  responsible  for  arranging  pickup 
and  disposal  of  any  waste  oil  that  may  accumulate  in  the 
separator.  All  decontamination  will  be  performed  using  water 
from  a  base  potable  supply,  except  where  ASTM  Type  II  Reagent 
water  is  specified  (for  sampling  equipment  only). 
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Electricity  will  be  provided  by  the  base  to  the  field  office 
and  the  decon  area.  Electricity  for  all  remote  field  operations 
will  be  provided  from  portable  generators  to  be  supplied  by 
WESTON  if  necessary. 

2.9.5  Cont inqencies 

In  the  event  that  any  unforeseen  circumstances  arise  during  the 
course  of  the  field  activities  that  would  endanger  anyone 
on-site,  the  site  shall  be  vacated  and  both  the  Task  Manager 
and  POC  will  be  notified.  Due  to  the  nature  of  the  contaminants 
found  on  the  site,  it  is  not  anticipated  that  a  fire  or  explo¬ 
sive  conditions  will  be  a  problem.  In  an  emergency,  all  person¬ 
nel  will  be  evacuated  to  the  nearest  point  of  safety,  and  if 
possible,  will  regroup  at  the  field  office. 

Wherever  appropriate,  the  provisions  of  the  project  Health  and 
Safety  Plan  (provided  under  separate  cover)  will  be  followed  in 
an  emergency. ' 
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and  functioning  properly,  and  that  system  audits  are  performed  on 
a  periodic  basis.  These  system  audits  will  include  the  analysis 
of  external  check  samples  to  determine  the  analyst/instrument 
capability  to  identify  and  quantify  routine  analytes. 

3.3  Quality  Assurance/Qualitv  Control  Coordinator 

The  Quality  Assurance/Quality  Control  Coordinator  has  the 
responsibility  for  the  conduct  of  and  evaluation  of  results  from 
system  audits.  In  addition,  the  preparation  of  standard 
operating  procedures  and  quality  assurance  documentation  for  the 
laboratory  is  a  function  of  the  Quality  Assurance/Quality  Control 
Coordinator.  The  Quality  Assurance/Quality  Control  Coordinator 
will  review  program  plans  for  consistency  with  organizational  and 
contractual  requirements  and  will  advise  appropriate  personnel  of 
inconsistencies . 

3.4  Laboratory  Personnel 

Any  effective  quality  assurance  and  quality  control  program 
depends  not  only  on  organization  and  management  but  also  on  the 
efforts  of  each  and  every  individual  on  the  laboratory  staff. 
The  initial  review  for  acceptability  of  analytical  results  rests 
with  the  analysts  conducting  the  various  tests.  Observations 
made  during  the  performance  of  an  analytical  method  may  indicate 
that  the  analytical  system  is  not  in  control.  Analysts  must  be 
constantly  aware  for  indications  of  perturbations  from  the  norm 
and  be  ready  to  verify  that  the  system  is  in  control  before 
continuing  analyses  or  reporting  results  of  analyses. 

4.0  SAMPLE  MANAGEMENT 

An  organized  and  efficient  sample  management  system  is  a 
necessary  and  critical  foundation  on  which  actual  analyses  of 
samples  are  based.  Sample  management  includes  client  file 
creation,  bottle  preparation,  sample  preservation,  sample 
receipt,  sample  storage,  chain-of -custody  documentation, 
reporting  and  invoicing,  and  sample  retention  and  disposal. 

4.1  Client  File 

On  notification  of  a  sampling  and  analysis  effort,  the  laboratory 
will  create  a  client  file  to  maintain  records  associated  with  the 
project.  In  addition  to  administrative  information  (work  order 
and  plan  numbers,  client  contacts,  etc.),  requests  for  sample 
containers,  preservatives,  and  required  analyses  will  be  included 
in  the  file.  As  the  project  progresses,  chain-of -custody  and 
analytical  results  as  well  as  any  other  pertinent  information 
will  be  added  to  the  file. 
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4.2 


Bottle  Preparation  and  Sample  Preservation 


On  request  by  the  Project  Manager,  sample  bottles  will  be 
prepared  by  the  laboratory  and  made  available  to  the  sampling 
team.  The  bottles  will  be  prepared  according  to  WESTON  standard 
operating  procedures  and  will  include  sample  preservatives 
appropriate  to  the  analytes  and  matrices  of  concern.  Addition  of 
preservatives  to  samples  shall  be  recorded  in  field  notebooks  and 
on  chain-of-custody  forms.  WESTON  adheres  to  the  most  recent 
recommendations  from  the  U.S.  Environmental  Protection  Agencv 
(EPA)  for  proper  sample  containers  and  preservatives. 

If  sample  bottles  are  not  supplied  by  the  laboratory,  the  client 
assumes  responsibility  for  bottle  selection  and  preparation. 


4.3 


Chain-of-Custody 


Chain-of-custody  procedures  document  the  history  of  samples  and 
constitute  a  crucial  part  of  sampling  and  analysis  programs. 
Chain-of— custody  documentation  assists  and  enables  the 
identification  and  tracing  of  a  sample  from  the  time  of 
collection  through  the  time  of  analysis. 

When  sample  bottles  are  supplied  by  the  laboratory, 
chain-of-custody  forms  will  accompany  the  containers  to  the 
u,*  -  As  J^mPles  are  collected,  entries  are  made  on  the 
chain-of-custody  forms.  Data  to  be  noted  include: 


o 

o 

o 

o 

o 

o 

o 


Date 
Samples 

Sample  description 
Cl ient/pr ogram 
Container  and  preservative 
Analyses  required 
Special  instructions/notes 

Sample  containers  are  also  labelled  with: 

o  Date 

o  Sample  description 

o  Preservatives 

o  Analyses  required 

o  Client/program 

Till  ITAM3  "1  rec?ived  at  the  laboratory,  the  sample  custodian 
ve5yy  each  and  every  sample  against  the  chain-of-custody 
!°™ discrepancies  or  losses  of  samples,  and  then  sig£ 

th®  samPlef‘  Samples  will  remain  under  the 
control  of  the  sample  custodian  until  samples  are  transferred  to 
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the  analysts  for  processing.  Analysts  will  acknowledge  receipt 
of  samples  by  signing  the  chain-of-custody  forms. 

A  sample  is  considered  to  be  in  custody  if  it: 

o  Is  in  the  physical  possession  of  the  responsible 
party. 

o  Is  in  view  of  the  responsible  party. 

o  Is  secured  by  the  responsible  party  to  prevent 
tampering. 

o  Is  secured  by  the  responsible  party  in  a 
restricted  area. 

4.4  Sample  Receipt 

Samples  received  at  the  laboratory  are  inspected  for  integrity, 
and  any  field  documentation  is  reviewed  for  accuracy  and 
completeness.  If  chain-of-custody  forms  do  not  accompany  the 
samples,  the  sample  custodian  will  initiate  these  forms.  When 
samples  are  received  with  missing  or  deficient  chain-of-custody 
forms,  the  legal  traceability  of  these  samples  cannot  extend  to 
the  time  of  collection  but  must  begin  at  the  time  of  laboratory 
receipt. 

Chain-of-custody  and  sample  integrity  problems  are  noted  and 
recorded  during  sample  log-in.  The  Project  Manager  is  informed 
of  the  deficiencies  and  will  advise  the  laboratory  on  the  desired 
disposition  of  the  samples.  Chain-of-custody  forms  and 
deficiency  no.tices  are  maintained  in  the  client  file. 

Each  sample  that  is  received  by  the  laboratory  is  assigned  a 
unique  sequential  WESTON  sample  number  which  will  identify  the 
Semple  in  the  laboratory's  internal  tracking  system. 

References  to  a  sample  in  any  communication  will  include  the 
assigned  sample  number  to  specify  which  sample  is  of  concern. 

4.5  Sample  Storage 

Samples  will  be  stored  in  a  locked  refrigerator  at  4°C.  The 
temperature  of  the  storage  refrigerators  will  be  monitored  and 
recorded  daily  by  the  sample  custodian.  Sample  fractions  and 
extracts  will  also  be  stored  under  these  same  conditions. 
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4.6  Sample  Retention  and  Disposal 

Samples  will  be  retained  in  the  refrigerator  for  thirty  (30) 
calendar  days  after  the  date  of  the  invoice  accompanying  the 
analytical  results.  Unless  a  written  request  is  received  for 
retaining  the  sample  beyond  the  thirty  (30)  days,  the  samples 
will  be  disposed  of  in  an  appropriate  manner. 

5.0  ANALYTICAL  SYSTEMS 

5 . 1  Instrument  Maintenance 

Instruments  will  be  maintained  in  accordance  with  manufacturers' 
specifications.  More  frequent  maintenance  may  be  dictated 
dependent  on  operational  performance.  Instrument  logs  will  be 
maintained  to  document  the  date  and  type  of  maintenance 
performed . 

Contracts  on  major  instruments  with  manufacturers  and  service 
agencies  are  used  to  provide  routine  preventive  maintenance  and 
to  ensure  rapid  response  for  emergency  repair  service.  Minimal 
instrument  down-time  is  experienced  through  the  use  of  these 
contracts . 

5.2  Instrument  Calibration 

Before  any  instrument  can  be  used  as  a  measurement  device,  the 
instrumental  response  to  known  reference  materials  must  be 
determined.  The  manner  in  which  the  various  instruments  are 
calibrated  will  be  dependent  on  the  particular  instrument  and  the 
intended  use  of  the  instrument.  All  sample  measurements  will  be 
made  withiijithe  calibrated  range  of  the  instrument.  Preparation 
of  all  reference  materials  used  for  calibration  will  be 
documented  in  a  standards  preparation  notebook. 

Laboratory  balances  will  be  calibrated  annually  and  will  be 
checked  before  and  after  use  on  a  daily  basis.  A  record  of 
calibrations  and  daily  checks  will  be  kept  in  the  balance  log. 

Oven  thermometers  will  be  calibrated  annually  against  a  National 
Bureau  of  Standards  certified  thermometer  in  the  range  of 
interest.  Annual  calibrations  will  be  recorded  in  a  calibration 
notebook.  Daily  readings  will  be  recorded  with  the  respective 
analysis  (e.g.,  the  solids  book). 

5.3  Personnel  Training 

to  conducting  analyses  on  an  independent  basis,  analysts 
are  trained  by  experienced  personnel  in  the  complete  performance 
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of  an  analytical  method.  If  instrumentation  is  particularly 
complicated,  analysts  may  be  trained  at  instrument  manufacturers' 
training  courses.  The  analyst  is  then  required  to  independently 
generate  data  on  several  method  and/or  matrix  spikes  to 
demonstrate  proficiency  in  that  analytical  method.  The  type  of 
data  to  be  generated  will  be  dependent  on  the  analytical  method 
to  be  performed.  Results  of  this  "certification"  are  then 
reviewed  by  the  appropriate  supervisor  for  adequacy. 

Since  method  blanks  and  method  spikes  are'  required  routine 
samples  in  every  lot,  performance  on  a  day-to-day  basis  can  be 
monitored  by  comparison  with  the  original  and  cumulative  data  on 
similar  samples.  Supervisors  and  the  laboratory  Quality 
Assurance/Quality  Control  Coordinator  are  responsible  for 
ensuring  that  samples  are  analyzed  by  only  competent  analysts. 

5.4  Standard  Analytical  Methods 

General:  Analytical  methods  are  routinely  conducted  as  outlined 
in  published  sources  (EPA,  Standard  Methods,  ASTM,  AOAC,  etc.). 
Modifications  to  these  methods  may  be  necessary  in  order  to 
provide  accurate  analyses  of  particularly  complex  matrices.  When 
modifications  to  standard  analytical  methods  are  performed,  the 
specific  alterations  as  well  as  the  reason  for  the  change  will  be 
reported  with  the  results  of  analyses. 

5.4.1  Gas  Chromatography /Mass  Spectroscopy  (GC/MS) 

5. 4. 1.1  GC/MS  Instrument  Performance  Documentation 

Mass  spectrometers  are  tuned  on  a  daily  basis  to  manufacturer's 
specifications  with  FC-43.  In  addition,  once  per  shift,  these 
instruments^  are  tuned  with  decaf luorotriphenylphosphine  (DFTPP) 
or  4-bromo-fluorobenzene  (BFB)  for  semi-volatiles  or  volatiles, 
respectively.  Ion  abundances  will  be  within  the  windows  dictated 
by  the  specific  program  requirements.  Once  an  instrument  has 
been  tuned,  initial  calibration  curves  for  analytes  (appropriate 
to  the  analyses  to  be  performed)  are  generated  for  at  least  five 
(5)  solutions  containing  known  concentrations  of  authentic 
standards  of  compounds  of  concern.  The  calibration  curve  will 
bracket  the  anticipated  working  range  of  analyses. 

Calibration  data,  to  include  linearity  verification  determined  by 
response  factor  evaluation  (RSD  <30  percent  for  compounds  named 
in  ensuing  section  5. 4. 1.2  of  this  operating  practice)  will  be 
maintained  in  the  laboratory's  permanent  records  of  instrument 
calibrations. 


Replaces:  OP  21-20-010  dated  01/01/87 


Sheet 

A-a 


2 - Of  — 2* 


OPERATING  PRACTICE 


,  Imtiateo  By' 


Reviewed  By: 


Authorized  By: 


5*4*1*2  GC/MS  Method  Performance  Documenting 

During  each  operating  shift,  a  midpoint  calibration  standard  is 

Verffv  tlle  Instrument  responses  are  still  within 

the  initial  calibration  determinations.  The  calibration  check 
compounds  will  be  those  analytes  used  in  the  E#A  Contract 
Laboratory  Program's  multicomponent  analyses  (e.g.  S?ioritv 
hp™£ant?  and  hazardous  substances  list)  with  the  exception  that 
benzene  is  used  in  place  of  vinyl  chloride  (volatilesl  and 
di-n-octyl  phthalate  is  deleted  from  the  semi-volatile  list. 

?oa^S^™faCt0r  drif5  (%  i‘e"  difference  compared 

hi  SqA  resJonse  factor  from  the  initial  calibration)  will 

f Ltot  i  an?  rec°rded*  significant  (>30%)  response 

obse^7ed/  appropriate  corrective  actions  will  be 
aken  to  restore  confidence  in  the  instrumental  measurements. 

All  gc/HS  analyses  will  include  analysis  of  a  method  blank  a 
method  blank  spike  (semi -volatiles  and  pesticides/PCB's)  '  a 
“aJjfix  8p*iJca'  and  a  laboratory  duplicate  in  each  lot  of  twenty 

ini  be  *££  VT^tlhh  *"«.  ?S  EPAr.CLP  ffiatrix  spi*a  solutions 
used  for  both  matrix  spikes  and  blank  snikoo  m 

addition,  appropriate  surrogate  compounds  specified  in  EPA 

?3  SpiJCed  int°  aach  Recoveries  from  method 

spikes  and  surrogate  compounds  are  calculated  and  recorded  on 
control  charts  to  maintain  a  history  of  system  performance. 

A  method  blank  spike  duplicate  sample  may  be  analyzed  in  place  of 

S^ples  X  SPike  f°r  analytical  ^ ^  of  lessYthan  ten  U0) 

t«h^a^amPleS  WiX1  be  analyzed  Periodically  to  compare  and  verify 
sources?^  performanca  against  standards  prepared  by  outside 

5. 4. 1.3  GC/MS  Detection  LlnHta 


5*®,  aS,  RRA-CLP  contract  required  quantitation  limits  (CBQL)  are 
used  for  reporting  GC/MS  data.  These  detection  limits  are 
compared  with  laboratory-determined  instrument  detection  limit? 
detect Tin  ^hatthe  reported  values  are  attainable.  Instrument 

target 1  compounds3  Th°? 
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5-4-2  £as - Chromatography _ and  High  Performance  Liquid 

Chromatography  (GC  and  HPLC) - 

5. 4. 2.1  GC  and  HPLC  Calibrating 


G®f,  chromatographs  and  high  performance  liquid  chromatographs 
be  calibrated  prior  to  each  day  of  use.  Calibration 
standard  mixtures  will  be  prepared  from  appropriate  reference 
materials  and  will  contain  analytes  appropriate  for  the  method  of 
analysis. 


Working  calibration  standards  will  be  prepared  fresh  daily.  The 
working  standards  will  include  a  blank  and  a  minimum  of  five  (5) 
concentrations  to  cover  the  anticipated  range  of  measurement.  At 
least  one  of  the  calibration  standards  will  be  at  or  below  the 
desired  instrument  detection  limit.  The  correlation  coefficient 
the  plot  of  known  versus  found  concentrations  (or  response ) 
must  be  at  least  0.996  in  order  to  consider  the  responses  linear 
°™r.  a  range.  a  correlation  coefficient  of  0.996  cannot  be 
additional  standards  must  be  analyzed  to  define  the 
calibration  curve.  A  midpoint  calibration  check  standard  will  be 
analyzed  each  shift  to  confirm  the  validity  of  the  initial 
calibration  curve.  The  check  standard  must  be  within  twenty  (20) 
percent  of  the  initial  response  curve  to  demonstrate  that  the 
initial  calibration  curve  is  still  valid. 


Calibration  data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 

5. 4. 2. 2  GC  and  HPLC  Quality  Control 

At  least  one  method  blank  and  two  method  spikes  will  be  included 
in  each  laboratory  lot  of  samples.  Regardless  of  the  matrix 
being  processed,  the  method  spikes  and  blanks  will  be  in  aqueous 

be  ?V  concentration  of  approximately 
five  (5)  times  the  detection  limits.  1 

The  method  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory. 

The  method  spikes  will  be  examined  to  determine  both  precision 
and  accuracy.  Accuracy  will  be  measured  by  the  percent  recovery 
Jrhe  spikes  These  recoveries  will  be  plotted  on  control 
t0/0^Lffieth0d  accuracy.  Precision  will  be  measured  by 
the  reproducibility  of  both  method  spikes  and  will  be  calculated 
* flative  P®rcent  difference  (%  RPD)  .  These  %  rpd»s  will  be 
plotted  on  control  charts  to  monitor  method  precision. 
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5. 4. 2. 3  GC  and  HPLC  Detection  Limits 

The  US  EPA-CLP  contract  required  quantitation  limits  (CRQL)  are 
for  reporting  GC  data.  These  detection  limits  are  compared  with 
laboratory  determined  instrument  detection  limits  to  ensure  that 
the  reported  values  are  attainable.  Instrument  detection  limits 
are  determined  from  triplicate  analysis  of  target  compounds 
measured  at  three  to  five  times  the  CRQL.  The  calculated 
instrument  detection  limit  is  three  times  the  standard  deviation 
of  the  measured  values. 

The  detection  limits  for  HPLC  analyses  are  reported  as  equal  to 
the  concentration  of  the  lowest  calibration  standard  analyzed  on 
a  particular  day.  The  only  exception  to  this  for  HPLC  analyses 
are  analyses  conducted  according  to  USATHAMA  analytical  and 
Quality  Assurance  Protocols.  in  those  cases,  detection  limits 
are  reported  in  accordance  with  procedures  described  in  "USATHAMA 
Quality  Assurance  Plan,"  December  1985,  Revision  1  (U.S.  Army 
Toxic  and  Hazardous  Materials  Agency,  Aberdeen  Proving  Ground,  MD 
21010-5401) . 


5.4.3 


5. 4. 3.1 


rophotomt 


Atomic  absorption  spectrophotometers  will  be  calibrated  prior  to 
each  day  of  use. 

Calibration  standards  will  be  prepared  from  appropriate  reference 
materials,  and  working  calibration  standards  will  be  prepared 
fresh  daily.  The  working  standards  will  include  a  blank  and  a 
minimum  of-  ’three  (3)  concentrations  to  cover  the  anticipated 
range  of  measurement. 

Duplicate  injections  will  be  made  for  each  concentration.  At 
least  one  of  the  calibration  standards  will  be  at  or  below  the 
desired  instrument  detection  limit.  The  correlation  coefficient 
of  the  plot  of  known  versus  found  concentrations  will  be  at  least 
0.996  in  order  to  consider  the  responses  linear  over  a  range.  If 
a  correlation  coefficient  of  0.996  cannot  be  achieved,  the 
instrument  will  be  recalibrated  prior  to  analysis  of  samples. 

Calibration  data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 
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5. 4. 3. 2  AA  Quality  Control 

At  least  one  method  blank  and  two  method  blank  spikes  (laboratory 
control  samples:  LCS)  will  be  included  in  each  laboratory  lot  of 
samples.  Regardless  of  the  matrix  being  processed,  the  LCS  and 
blanks  will  be  in  aqueous  media.  The  LCS  will  be  at  a 
concentration  of  approximately  five  (5)  times  the  detection 
limit. 

The  method  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory  and  will  be  introduced  at  a 
frequency  of  one  per  analytical  lot  or  five  (5)  percent  of  the 
samples,  whichever  is  more.  The  LCS  will  be  examined  to 
determine  both  precision  and  accuracy.  Accuracy  will  be  measured 
by  the  percent  recovery  (%  R)  of  the  spikes.  The  recovery  must 
be  within  the  range  80-120  percent  to  be  considered  acceptable. 
Additionally,  the  LCS  %  R  will  be  plotted  on  control  charts  to 
monitor  method  performance. 

Precision  will  be  measured  by  the  reproducibility  of  both  LCS  and 
will  be  calculated  as  relative  percent  difference  (%  RPD)  . 
Results  must  agree  within  twenty  (20)  percent  RPD  in  order  to  be 
considered  acceptable. 

5. 4. 3. 3  AA  Detection  Limits 

The  laboratory  routinely  reports  EPA-CLP  Contract  Required 
Quantitation  Limits  (CRQL’s)  for  client  reports.  These  limits 
are  compared  with  laboratory-determined  Instrument  Detection 
Limits  (IDL's)  on  a  quarterly  basis  to  ensure  that  the  reported 
values  are  attainable.  IDL's  are  determined  from  three 
nonconsecutive  day's  analysis  of  seven  consecutive  measurements 
of  target  compounds  at  three  to  five  times  the  IDL.  Each  day's 
seven  measured  values  are  averaged  and  the  respective  standard 
deviation  calculated.  Three  times  the  standard  deviation  of  the 
average  of  the  standard  deviations  obtained  from  the  three  days' 
analysis  is  defined  as  the  IDL.  The  IDL's  must  be  at  or  below 
the  CRQL's. 

5.4.4  Inductively  Coupled  Plasma  Spectroscopy  (ICP) 

5.4.4. 1  ICP  Calibration 

The  inductively  coupled  plasma  spectrometer  will  be  calibrated 
prior  to  each  day  of  use.  Calibration  standards  will  be  prepared 
from  reliable  reference  materials  and  will  contain  all  metals  for 
which  analyses  are  being  conducted.  Working  calibration 
standards  will  be  prepared  fresh  daily.  The  working  standards 
will  include  a  blank  and  a  minimum  of  five  (5)  concentrations  to 
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cover  the  anticipated  range  of  measurement.  Duplicate  readings 
will  be  made  for  each  concentration.  At  least  one  of  the 
calibration  standards  will  be  at  or  below  the  desired 
instrumental  detection  limit.  The  correlation  coefficient  of  the 
plot  of  responses  versus  concentrations  will  be  at  least  0.996  in 
order  to  consider  the  responses  linear.  If  a  correlation 
coefficient  of  0.996  cannot  be  obtained,  the  spectrometer  will  be 
recalibrated  prior  to  analysis  of  samples.  This  calibration  will 
be  done  quarterly  to  verify  the  linear  range  of  the  instrument. 

Calibration  data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 

On  a  daily  basis,  the  instrument  will  be  calibrated  using  a 
standard  at  the  high  end  of  the  calibration  range.  This  standard 
must  not  deviate  more  than  +5  percent  from  the  quarterly 
established  value.  The  calibration  is  verified  with  a  mid-range 
calibration  check  standard  which  is  prepared  from  a  different 
source  than  the  instrument  calibration  standard.  This  standard 
must  not  deviate  more  than  ±10  percent  from  the  target  value.  In 
addition,  a  linear  range  check  at  approximately  two  times  the 
detection  limit  will  be  analyzed  to  verify  linearity  near  the 
detection  limit. 

5.4. 4. 2  ICP  Quality  Control 

At  least  one  method  blank  and  two  method  blank  spikes  (laboratory 
control  samples:  LCS)  will  be  included  in  each  laboratory  lot  of 
samples.  Regardless  of  the  matrix  being  processed,  the  LCS's  and 
blanks  will  be  in  aqueous  media.  The  LCS  will  be  at  a 
concentration  of  approximately  five  (5)  times  the  detection 
limit. 

The  method  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory. 

The  LCS  results  will  be  examined  to  determine  both  precision  and 
accuracy.  Accuracy  will  be  measured  by  the  percent  recovery  (% 
R)  of  the  spikes.  The  recovery  must  be  within  the  range  80-120 
percent  to  be  considered  acceptable.  Additionally,  the  LCS  %  R 
will  be  plotted  on  control  charts  to  monitor  method  accuracy. 

Precision  will  be  measured  by  the  reproducibility  of  both  LCS  and 
will  be  calculated  as  relative  percent  difference  (%  PRD). 
Results  must  agree  within  twenty  (20)  percent  RPD  in  order  to  be 
considered  acceptable. 

5. 4. 4. 3  ICP  Detection  Limits 
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The  laboratory  routinely  reports  EPA-CLP  Contract  Required 
Quantitation  Limits  (CRQL's)  for  client  reports.  These  limits 
are  compared  with  laboratory-determined  Instrument  Detection 
Limits  (IDL's)  on  a  quarterly  basis  to  ensure  that  the  reported 
values  are  attainable.  IDL's  are  determined  from  three 
nonconsecutive  day's  analysis  of  seven  consecutive  measurements 
of  target  compounds  at  three  to  five  times  the  IDL.  Each  day's 
seven  measured  values  are  averaged  and  the  respective  standard 
deviation  calculated.  Three  times  the  standard  deviation  of  the 
average  of  the  standard  deviations  obtained  from  the  three  days' 
analysis  is  defined  as  the  IDL.  The  IDL's  must  be  at  or  below 
the  CRQL's. 


5.4.5  Total  Organic  Carbon  (TOC) 

5. 4. 5.1  TOC  Calibration 

The  total  organic  carbon  analyzer  will  be  calibrated  prior  to 
each  day  of  use. 

Calibration  standards  will  be  prepared  from  potassium  hydrogen 
phthalate,  and  working  calibration  standards  will  be  prepared 
fresh  daily.  The  working  standards  will  include  a  blank  and  a 
minimum  of  five  (5)  concentrations  to  cover  the  anticipated  range 
of  measurement. 

At  least  one  of  the  calibration  standards  will  be  at  or  below  the 
desired  instrument  detection  limit.  The  correlation  coefficient 
of  the  plot  of  known  versus  found  concentrations  will  be  at  least 
0.996  in  order  to  consider  the  responses  linear  over  a  range.  If 
a  correlation  coefficient  of  0.996  cannot  be  achieved,  the 
instrument _ will  be  recalibrated  prior  to  analysis  of  samples. 
Calibration  data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 

5. 4. 5. 2  TOC  Quality  Control 

At  least  one  method  blank  and  two  method  spikes  will  be  included 
in  each  laboratory  lot  of  samples.  Method  spikes  will  be  at  a 
concentration  of  approximately  five  (5)  times  the  detection 
limit. 

The  method  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory.  The  method  spikes  will  be 
examined  to  determine  both  precision  and  accuracy.  Accuracy  will 
be  measured  by  the  percent  recovery  (%  R)  of  the  spikes.  The 
recovery  must  be  within  the  range  90-110  percent  to  be  considered 
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acceptable.  In  addition,  %  R  will  be  plotted  on  control  charts 
to  monitor  method  accuracy. 

Precision  will  be  measured  by  the  reproducibility  of  both  method 
spikes  and  will  be  calculated  as  relative  percent  difference  (% 
RPD)  .  Results  must  agree  within  twenty  (20)  percent  RPD  in  order 
to  be  considered  acceptable. 

2. 4. 5. 3  TOC  Detection  Limits 

The  detection  limits  are  based  on  the  concentration  of  the  lowest 
standard  analyzed.  Results  below  the  lowest  standard  are 
rpeorted  as  below  the  detection  limit. 

5.4.6  Ion  Chromatography  (IC) 

5.4. 6.1  IC  Calibration 

The  ion  chromatograph  will  be  calibrated  prior  to  each  day  of 
use.  Calibration  standards  will  be  prepared  from  appropriate 
reference  materials,  and  working  calibration  standards  for  the 
ions  of  interest  will  be  prepared  fresh  daily.  The  working 
standards  will  include  a  blank  and  a  minimum  of  five  (5) 
concentrations  to  cover  the  anticipated  range  of  measurements. 
At  least  one  of  the  calibration  standards  will  be  at  or  below  the 
desired  instrument  detection  limit.  The  correlation  coefficient 
of  the  plot  of  known  versus  found  concentrations  will  be  at  least 
0.996  in  order  to  consider  the  responses  linear  over  a  range.  If 
a  correlation  coefficient  of  0.996  cannot  be  achieved,  the 
instrument  will  be  recalibrated  prior  to  analysis  of  samples. 

Calibration -data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 

5. 4. 6. 2  IC  Quality  Control 

At  least  one  method  blank  and  two  method  spikes  will  be  included 
in  each  laboratory  lot  of  samples.  Regardless  of  the  matrix 
being  processed,  the  method  spikes  and  blanks  will  be  in  aqueous 
media.  Method  spikes  will  be  at  a  concentration  of  approximately 
five  (5)  times  the  detection  limit. 

The  method  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory. 

The  method  spikes  will  be  examined  to  determine  both  precision 
and  accuracy.  Accuracy  will  be  measured  by  the  percent  recovery 
(%  R)  of  the  spikes.  The  recovery  must  be  within  the  range  of 
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85-115  percent  to  be  considered  acceptable.  Additionally,  %  R 
will  be  plotted  on  control  charts  to  monitor  method  accuracy. 

Precision  will  be  measured  by  the  reproducibility  of  both  method 
spikes  and  will  be  calculated  as  relative  percent  difference  (% 
RPD) .  Results  must  agree  within  twenty  (20)  percent  RPD  in  order 
to  be  considered  acceptable. 

5. 4. 6. 3  Ion  Chromatography  Detection  Limits  -  - 

The  detection  limits  are  based  on  the  concentration  of  the  lowest 
standard  analyzed.  Results  below  the  lowest  standard  are 
reported  as  below  the  detection  limit. 

5.4.7  Spectroohotometrlc  (Colorimetric)  Method^ 

5.4.7. 1  Spectrophotometer  Calibration 

Spectrophotometers  will  be  calibrated  prior  to  each  day  of  use. 
Calibration  standards  will  be  prepared  from  reference  materials 
appropriate  to  the  analyses  being  performed,  and  working 
calibration  standards  will  be  prepared  fresh  daily.  The  working 
standards  will  include  a  blank  and  minimum  of  five  (5) 
concentrations  to  cover  the  anticipated  range  of  measurement.  At 
least  one  of  the  calibration  standards  will  be  at  or  below  the 
desired  instrument  detection  limit.  The  correlation  coefficient 
of  the  plot  of  known  versus  found  concentrations  will  be  at  least 
0.996  in  order  to  consider  the  responses  linear  over  a  range.  If 
a  correlation  coefficient  of  0.996  cannot  be  achieved,  the 
instrument  will  be  recalibrated  prior  to  the  analysis  of  samples. 

Calibration"  data,  to  include  the  correlation  coefficient,  will  be 
entered  into  laboratory  notebooks  to  maintain  a  permanent  record 
of  instrument  calibrations. 

5. 4. 7. 2  Spectrophotometer  Quality  Control 

At  least  one  method  blank  and  two  method  spikes  will  be  included 
in  each  laboratory  lot  of  samples.  Regardless  of  the  matrix 
being  processed,  the  method  spikes  and  blanks  will  be  in  aqueous 
media.  Method  spikes  will  be  at  a  concentration  of  approximately 
five  (5)  times  the  detection  limit. 

The  mfethod  blanks  will  be  examined  to  determine  if  contamination 
is  being  introduced  in  the  laboratory. 

The  method  spikes  will  be  examined  to  determine  both  precision 
and  accuracy. 
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Accuracy  will  be  measured  by  the  percent  recovery  (%  R)  of  the 
spikes.  The  recovery  must  be  in  the  range  (90-110  percent)  in 
order  to  be  considered  acceptable.  .  Additionally,  %  r  will  be 
plotted  on  control  charts  to  monitor  method  accuracy. 

Precision  will  be  measured  by  the  reproducibility  of  both  method 
spikes  and  will  be  calculated  as  relative  percent  difference  (% 
RPD) .  Results  must  agree  within  twenty  (20)  percent  RPD  in  order 
to  be  considered  acceptable. 

5. 4. 7. 3  Soectrophotometric  Methods  Detect  on  Limits 

The  detection  limits  are  based  on  the  concentration  of  the  lowest 
standard  analyzed.  Results  below'  the  lowest  standard  are 
reported  as  below  the  detection  limit. 


5.5  Methods  Development 


When  standard  (published)  methods  of  analyses  are  not  applicable 
to  analyses  to  be  performed,  methods  can  be  developed  to  provide 
the  desired  information.  However,  the  lack  of  a  historical  data 
base  does  not  obviate  the  necessity  for  documented  quality 
control  data  to  demonstrate  the  validity  of  the  generated 
results.  Reference  material  sources  must  be  identified,  and 
proof  of  compound  identity  and  purity  must  be  available. 
Instrumental  operating  parameters  as  well  as  calibration  data 
must  be  documented,  and  specific  procedures  (to  include  sampling, 
if  applicable)  must  be  noted.  Quality  control  samples  (method 
blanks,  method  spikes,  method  spike  duplicates,  matrix  spikes, 
and  matrix  duplicates)  should  be  analyzed  with  greater  frequency 
than  with  standard  analytical  methods  to  demonstrate  the 
certainty  and  uncertainty  of  generated  data.  Exact  requirements 
demonstrating  the  reliability  of  developed  methods  are 
normally  dictated  by  the  specific  program. 


5.6 


Reference  Materials 


Whenever  possible,  primary  reference  materials  will  be  obtained 
from  the  National  Bureau  of  Standards  (NBS)  or  the  u.s. 
Environmental  Protection  Agency  (EPA) .  in  the  absence  of 
available  reference  materials  from  these  organizations,  other 
reliable  sources  will  be  sought.  These  reference  materials  will 
be  used  for  instrument  calibration,  quality  control  spikes, 
and/or  performance  evaluations.  Secondary  reference  materials 
may  be  used  for  these  functions  provided  that  they  are  traceable 

,standard  or  have  been  compared  to  an  NBS  standard 
within  the  laboratory. 
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Laboratory  reagents  will  be  of  a  quality  to  minimize  or  eliminate 
background  concentration*  of  the  analyte  to  be  nea*u«d 
Reagents  must  also  not  contain  other  contaminants 
intBrfere  with  th e  analyte  of  concern* 


°<l  fnalytifal  8/sten  is  considered  to  be  out-of- 
Zhl*  Lt  1°®*,  n<?  conforn  to  the  conditions  specified  by 

°f  staI?da5d  °Perating  procedures  which  apply.  To 
confirm  that  an  analysis  or  analytical  system  is  in  control  the 

anal  vs  is t  instrument  calibration  chUS? 

®^hod  *J-an3ca  and  method  blank  spikes  and  compares 
the  results  of  quality  control  samples  to  laboratory  control 
charts  or  analytical  protocol  criteria  (e.g.,  u.S.  EPA-CLP) . 

??®JLa?  analysis  or  analytical  system  is  determined  to  be  out-of¬ 
control  ,  the  person  who  identifies  that  there  is  a  problem  is 
responsible  for  documenting  the  occurrence  and  notifying  his  or 
her  supervisor  and/or  Section  Manager.  buying  nis  or 

A  Corrective  Action  Documentation  Form  (Figure  1)  is  to  be 
compieted  for  each'  out-of -control  situation.  it  will  bl 

M^a£irUtS<Tht0  th?  s®ction  Manager,  qa  Coordinator  and  Project 
Manager.  The  analyst,  working  with  his  or  her  supervisor  or 

nJShi'f11  Wil1  attempt  to  determine  the  cause  of  the 

appif°priate  corrective  action.  Analysis  may  not 
^  tU  J*1®  pr°blem  has  been  corrected  and  it  is  determined 
that  the  analysis  is  back  in  control.  Demonstration  of  the 
restoration  of  analytical  control  will  normally  be  accomplished 
by  generating  satisfactory  calibration  and/or  quality  control 
sample  data.  This  documentation  will  be  attached 
corrective  action  documentation  form.  ne 


^  daia  collected  in  the  field  and  recorded  on 
sa®  , il  i«7?f”<S1St0dy  f®rms'  data  describing  the  processing  of 
•\  will  be  accumulated  in  the  laboratory  and  recorded  in 

laboratory  notebooks.  Laboratory  notebooks  will  contain: 

o  Date  of  processing 

o  Sample  numbers 

o  Client  (optional) 

o  Analyses  or  operation  performed 


STANDARD  PRACTICES 
MANUAL 


OPERATING  PRACTICE 


e'0“:07/01/a7"*'“'”*  FKH 


Reviewed  By: 

- - — RJR 


Authorized  By 


AZI _ SPNo  21-20-01 fl 


o 

o 

o 

o 

o 

o 


Calibration  data 

Quality  control  samples  included 

Concentrations/dilutions  required 

Instrument  readings 

Special  observations  (optional) 

Analysts  signature 


6.2 


Data  Reduction 


Performed  by  the  individual  analysts  and 
SSJI1  Si  4  f  calculating  concentrations  in  samples  from  the  raw 
^tain!f  i^om  ^  measuring  instruments.  The  complexity  of 

ssrisTi.  raSuer°enrntritions)  i“dV 

willthbeSe J«UA2in^4a  calibration  curve,  sample  responses 
aPPlied  to  the  linear  regression  line  to  obtain  an 

obtai^th^*.??™^*  *hluh  is  factored  into  equations  to 

obtain  the  estimate  of  the  concentration  in  the  original  samole 

ohtafi«I  't111  ?°?  ?*  Perfor®ed  until  after  the  final  result  is 
obtained  to  minimize  rounding  errors,  and  results  will  not 

normally  be  expressed  in  more  than  two  (2)  significant  figures. 

Copies  of  all  raw  data  and  the  calculations  used  to  generate  the 

£eada?aS^£?  ba  retained  °n  til.  to  allow  reconstruction^! 

the  data  reduction  process  at  a  later  date. 

6*3  Data  Review 

System  reviews  are  performed  at  all  levels.  The  individual 

cal  ibr  a  t  i  on**3  cheefcq  reviews  the  quality  of  data  through 
calibration  checks,  quality  control  sample  results  and 

^!ff°nianC®lKeYallfat;L°n  samples.  These  reviews  are  performed 

Project  Hanger!310”  t0  ***  Section  Managers  or  the  Analytical 

The  Section  Manager  and/or  the  Analytical  Project  Manager  review 

fnd3  and  reasonableness  with  other  genelated  data 

and  determine  if  program  requirements  have  been  satisfied 
Selected  hard  copy  output  of  data  (chromatograms,  spectra,  etc  ) 
will  be  reviewed  to  ensure  that  results  are  interaet^d 

rlSSlStioA  wiTlUbe  »^rfUneXpe<lted  5esults  wil1  be  reviewed^ and  a 
Tin,,ff,  made  as  to  whether  the  analysis  should  be 

2faMM?d'w<ri  additi°n'  the  Analytical  Project  Manager  or  Section 

SSSStta lpr==re£r1e!UUte  SSl“ted  r“Ults  to  verity 
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The  Quality  Assurance  Officer  independently  conducts  a  complete 
review  of  selected  projects  to  determine  if  laboratory  and  client 
quality  assurance/ quality  control  requirements  have  been  met. 
Discrepancies  will  be  reported  to  the  appropriate  Section  Manager 
and/or  Analytical  Project  Manager  for  resolution. 

The  final  routine  review  is  performed  by  the  Laboratory  Manager 
prior  to  reporting  the  results  to  the  client.  Non-routine  audits 
are  performed  by  regulatory  agencies  and  client  representatives. 
The  level  of  detail  and  the  areas  of  concern  during  these  reviews 
are  dependent  on  the  specific  program  requirements. 

6.4  Data  Reporting 

Reports  will  contain  final  results  (uncorrected  for  blanks  and 
recoveries)  ,  methods  of  analysis/  levels  of  detection/  surrogate 
recovery  data,  and  method  blanks  data.  In  addition,  special 
analytical  problems,  and/or  any  modifications  of  referenced 
methods  will  be  noted.  The  number  of  significant  figures 
reported  will  be  consistent  with  the  limits  of  uncertainty 
inherent  in  the  analytical  method.  Consequently,  most  analytical 
results  will  be  reported  to  no  more  than  two  (2)  significant 
figures.  Data  are  normally  reported  in  units  commonly  used  for 
the  analyses  performed.  Concentrations  in  liquids  are  expressed 
in  terms  of  weight  per  unit  volume  (e.g.,  milligrams  per  liter). 
Concentrations  in  solid  or  semi— solid  matrices  are  expressed  in 
terms  of  weight  per  unit  weight  of  sample  (e.g.,  micrograms  per 
gram) • 

Reported  detection  limits  will  be  the  concentration  in  the 
original  matrix  corresponding  to  the  low  level  instrument 
calibration  -  standard  after  concentration,  dilution,  and/or 
extraction  factors  are  accounted  for. 

6.5  Data  Archiving 

The  laboratory  will  maintain  on  file  all  of  the  raw  data, 
laboratory  notebooks,  and  other  documentation  pertinent  to  the 
work  on  a  given  project.  This  file  will  be  maintained  for  five 
(5)  years  from  the  date  of  invoice  unless  a  written  request  is 
received  for  an  extended  retention  time. 

Data  retrieval  f_o*i  archives  will  be  handled  in  a  similar  fashion 
to  a  request  for  analysis.  Specifically,  a  written  work  request 
to  include  a  quotation  must  be  submitted  for  retrieval  of  data. 

Client  confidentiality  will  be  maintained  with  retrieved  data. 
Consequently,  the  laboratory  can  honor  only  those  requests  for 
data  authorized  by  the  original  client. 
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APPENDIX  B 


ANALYTICAL  METHODS,  PARAMETERS, 
AND  LIMITS  OF  DETECTION 

SELFRIDGE  ANGB,  MICHIGAN 


Table  B-1 


Analytical  Methods,  Parameters,  and  Limits  of  Detection, 

IRP  Stage  2, 

Sel fridge  ANGB,  Michigan 


Parameters 


Limits  of  Detection 

_ Methods _  Water  Soil 

Water  Soil  (ug/L)  (mg/kg) 


1 .  Volatile  Organic 
Compounds  (VOCs) , 
Water  Only 

1.1  Purgeable 
Ha  I ocarbons 

Bromodichlorome thane 

Bromoform 

Bromome thane 

Carbon  tetrachloride 

Chlorobenzene 

Chloroethane 

2-Chloroethyl  vinyl  ether 
Chloroform 
Chlorome thane 
Dibromochlorome thane 

1.2- Dichlorobenzene 

1.3- Dichlorobenzene 

1.4- Dichlorobenzene 
Dichlorodif luorome thane 

1. 1- Dichloroethane 

1. 2- Dichloroe thane 

1. 1- Dichloroethene 
trans-1, 2-Dichloroethene 

1. 2- Dichloropropane 
cis-1, 3-Dichloropropene 
trans-1, 3-D ichloropropene 
Methylene  chloride 

1.1.2 . 2- Tetrachloroethane 
Tetrachloroethene 

1. 1. 1- Trichloroethane 

1. 1. 2- Trichloroethane 
Trichloroethene 
Trichlorof luorome thane 
Vinyl  chloride 


E601  NA 

0.5 

1 

6 

0.6 

1.2 

3 

0.7 

0.2 

0.7 

0.5 

0.5 

1 

1 

9 

0.4 

0.2 

0.7 

0.5 

0.2 

1 

2 

2 

0.2 

0.2 

0.2 

0.1 

0.6 

5 

0.2 
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Table  B-1 

( continued) 


Limits  of 

Detection 

Methods 

Water 

Soil 

Parameters 

Water  Soil 

(ug/L) 

(mg/kg) 

1 .  Volatile  Organic 

Compounds  (VOCs) , 
Water  Only 

1 .2  Purgeable 

Aroma t i c 

Compounds 

SW5030/ 

NA 

SW8020 

Benzene 

0.7 

— 

Chlorobenzene 

1 

— 

1, 2 -Dichlorobenzene 

2 

— 

1, 3-Dichlorobenzene 

2 

— 

1  , 4-Dichlorobenzene 

1 

— 

Ethylbenzene 

1 

— 

Toluene 

1 

— 

Xylenes 

2 

—  — 

2.  Volatile  Organic 

Compounds  (VOCs), 
Soi l/Sed iment 

Only 

NA 

SW5030/ 

SW8240 

Acetone 

— 

0-1 

Benzene 

— 

0.1 

Bromodichlorome thane 

— 

0.1 

Bromoform 

— 

0.1 

Bromome thane 

— 

0.1 

Carbon  disulfide 

— 

0.1 

Carbon  tetrachloride 

— 

0.1 

Chlorobenzene 

— 

0.1 

Chloroethane 

— 

0.1 

2-Chloroethyl  vinyl  ether 

— 

0.1 

Chloroform 

0.1 
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Table  B-1 

( continued) 


Limits  of  Detection 

_ Methods _  Water  Soil 

Parameters  Water  Soil  (ug/L)  (mg/kg) 


2.  Volat i le  Organic 
Compounds  (VOCs) , 

Soil  Only  na 

Chloromethane 
Dibromochlorome thane 

1. 2 - Dichlorobenzene 

1 . 3 - Di chlorobenzene 

1.4- Dichlorobenzene 

1. 1- Dichloroethane 

1. 2- Dichloroethane 

1. 1- Dichloroethene 
trans-1, 2-Dichloroethene 

1. 2- Dichloropropane 
cis-1, 3-Dichloropropene 
trans-1, 3-Dichloropropene 
Diethyl  ether 
Ethylbenzene 
Methylene  chloride 
Methyl  ethyl  ketone  (MEK) 

Methyl  isobutyl  ketone 

(MIBK) 

1. 1. 2. 2- Tetrachloroethane 
Tetrachloroethene 
Toluene 

1.1. 1- Trichloroethane 

1.1. 2- Trichloroethane 
Trichloroethene 
Trichlorof luorome thane 
Vinyl  chloride 

Xylenes  (total,  all  isomers) 


SW503Q/ 

SW8240 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

-  0.1 

0.1 

0.1 

-  0.1 

0.1 

-  0.1 

-  0.1 

0.1 

0.1 

0.1 

0.1 

0-.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 

0.1 
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Table  B-1 

(continued) 


Limits  of  Detection 

_ Methods _  Water  Soil 

Parameters  Water  Soil  (ug/L)  (mg/kg) 


3.  Extractable  Prior- 
i ty  Pol  I utants  or 
Semi -vo I  at i le 
Organic  Compounds  625 


Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo ( a) anthracene 
Benzo(b) fluoranthene 
Benzo( k) fluoranthene 
Benzo(a)pyrene 
Benzo ( g, h, i)perylene 
Benzyl  butyl  phthalate 
4-Bromophenyl  phenyl 
ether 

Bis ( 2-chloroethoxy) 
methane 

Bis ( 2 -chi o roe thy 1 ) 
ether 

Bis ( 2 -chloro isopropyl ) 
ether 

2-Chloronaphthalene 
4-Chlorophenyl  phenyl 
ether 
Chrysene 

Dibenzo( a, h) anthracene 
Di-n-butyl  phthalate 

1.2- Dichlorobenzene 

1. 3- Dichlorobenzene 

1.4- Dichlorobenzene 
3,3* -Dichlorobenzidine 
Diethyl  phthalate 
Dimethyl  phthalate 

2 .4- Dinitro toluene 
2 , 6 -D ini tro toluene 
Di-n-octyl  phthalate 

Bis ( 2 -ethylhexy 1 ) phthalate 

Fluoranthene 

Fluorene 


SW3  550/ 
SW82701 


10 

in 

o 

10 

in 

o 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

5 

0.5 

5 

0.5 

5 

0.5 

20 

0.5 

20 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

10 

0.5 

1911B 


Table  B-1 

( continued) 


Parameters 


Limits  of  Detection 

_ Methods _  Water  Soil 

Water  Soil  (ug/L)  (mg/kg) 


3.  Extractable  Prior¬ 
ity  Poll utants ,  or 
Semi -vo I  at i le 

Organic  Compounds  625  SW3550 

SW82701 


Hexachlorobenzene 

10 

0.5 

Hexachlorobutadiene 

10 

0.5 

Hexachlo roe thane 

10 

0.5 

Indeno( 1,2, 3 -c,d) pyrene 

10 

0.5 

Isophorone 

10 

0.5 

Naphthalene 

10 

0.5 

Nitrobenzene 

10 

0.5 

N-Nitroso-di-n-propyl- 

amine 

10 

0.5 

Phenanthrene 

10 

0.5 

Pyrene 

10 

in 

o 

1,2, 4 -Tri chlorobenzene 

10 

0.5 

4 -Chlo r o - 3 -me  thy lpheno 1 

10 

0.5 

2-Chlorophenol 

10 

0.5 

2 , 4-Dichlorophenol 

10 

0.5 

2 , 4-Dime thylphenol 

10 

0.5 

2 , 4-Dinitrophenol 

50 

1.6 

2-Methyl-4, 6-dinitro- 
phenol 

50 

1.6 

2 -Nitrophenol 

10 

0.5 

4-Nitrophenai ' 

42 

0.5 

Pentachlorophenol 

10 

1.6 

Phenol 

10 

0.5 

2,4, 5-Trichlorophenol 

.  50 

1.6 

2,4, 6-Tr ichlorophenol 

10 

0.5 
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Table  B-1 

( continued) 


Parameters 

Water 

Methods 

Soil 

Limits  of 
Water 
(mg/L) 

Detection 

Soil 
( mg/ kg ) 

4.  Metal 

S 

Aluminum 

A1 

E200.7 

SW3050/SW6010 

0.2 

20 

Antimony 

Sb 

E200.7 

SW3050/SW6010 

0.2 

20 

Arsenic 

As 

E206.2 

SW3050/SW7060 

0.005 

0.5 

Barium 

Ba 

E200.7 

SW3050/SW6010 

0.01 

2 

Beryllium 

Be 

E200.7 

SW3050/SW6010 

0.002 

0.2 

Boron 

B 

E200.7 

SW3050/SW6010 

0.1 

20 

Cadmium 

Cd 

E200.7 

SW3050/SW6010 

0.005 

2 

Calcium 

Ca 

E200.7 

SW3050/SW6010 

0.1 

5 

Chromium 

Cr 

E200.7 

SW3050/SW6010 

0.03 

4 

Cobalt 

Co 

E200.7 

SW3050/SW6010 

0.04 

4 

Copper 

Cu 

E200.7 

SW3050/SW6010 

0.03 

3 

Iron 

Fe 

E200.7 

SW3050/SW6010 

0.04 

4 

Lead 

Pb 

E239.2 

SW3050/SW6010 

0.005 

20 

Magnesium 

Mg 

E200.7 

SW3050/SW6010 

0.2 

20 

Manganese 

Mn 

E200.7 

SW3050/SW6010 

0.01 

1 

Molybdenum 

Mo 

E200.7 

SW3050/SW6010 

0.1 

20 

Nickel 

Ni 

E200.7 

SW3050/SW6010 

0.015 

5 

Potassium^ 

K 

E200.7 

SW3050/SW6010 

_ 

_ _ 

Selenium 

Se 

E270.2 

SW3050/SW7740 

0.005  . 

1 

Silica 

E200.7 

SW3050/SW6010 

0.3 

30 

Silver 

kg 

E200.7 

SW3050/SW6010 

0.03 

4 

Sodium 

Na 

E200.7 

SW3050/SW6010 

0.9 

90 

Thallium 

Ti 

E200.7 

SW3050/SW6010 

0.2 

20 

Vanadium 

V 

E200.7 

SW3050/SW6010 

0.04 

4 

Zinc 

Zn 

E200.7 

SW3050/SW6010 

0.01 

1 

Mercury 

Hg„ 

E245.1 

SW7471 

0.001 

0.5 

5.  EP  Tox 

ici  ty 

Extract 

Extraction  and 

Concentration 

Meta  1 s 

Ana  lysis 

NA 

40  CFR  261.24 

(mg/L) 

Arsenic 

As 

0.5 

Barium 

Ba 

1 

Cadmium 

Cd 

1.1 

Chromium 

Cr 

0.5 

_ 

Lead 

Pb 

0.5 

_  _  _ 

Mercury 

Hg 

0.02 

_ 

Selenium 

Se 

0.1 

_  _  _ 

Silver 

kg 

0.5 

— 
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Table  B-1 

( continued) 


Parameters 

Methods 

Water  Soil 

Limits  of 
Water 
(mg/L) 

Detection 
Soil 
(mg/ kg) 

6.  Common  Anions 

Fluoride 

E340.2 

NA 

0.1 

NA 

Nitrate/Nitrite 

E353.1 

NA 

0.1 

NA 

Bromide 

A4  29 

NA 

1 

NA 

Chloride 

A429 

NA 

2.5 

NA 

Phosphate 

A429 

NA 

2.5 

NA 

Sulfate 

A4  2  9 

NA 

2.5 

NA 

7.  Petroleum 

Hydrocarbons 

E418.1 

SW3  550/ 

NA 

50 

E418.1 

8.  Nitrogen,  Ammonia 

E350.3 

NA 

0.1 

NA 

9.  Total  Organic 

Carbon 

E415.1 

NA 

1 

NA 

10. Chemical  Oxygen 

Demand 

A508A 

NA 

5 

NA 

11. Total  Dissolved 

Sol  ids 

E160.1 

NA 

10 

NA 

12. Acidity 

E305.1 

NA 

10 

NA 

13  Soil  Mol sture 

Content 

ASTM 

D2216 

NA 

— 
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Table  B-1 

(continued) 


Notes:  The  methods  cited  are  from  the  following  sources: 

"A"  Methods  Standard  Methods  for  the  Examination  of  Water  and 
Wastewater,  16th  Edition  (1985) 

"E”  Methods  Methods  for  Chemical  Analysis  of  Water  and  Wastes,  EPA 
Manual,  600/4-79-020  (U.S.  EPA,  1983  -  with  additions) 

Methods  for  Organic  Chemical  Analysis  of  Municipal 
and  Industrial  Wastewater,  40  CFR  136,  Appendix  A 


Inductively  Coupled  Plasma  —  Atomic  Emission 
Spectrometer  Method  for  Trace  Element  Analysis  of 
Water  and  Wastes,  40  CFR  136,  Appendix  C 

"SW"  Methods  Test  Methods  for  Evaluating  Solid  Waste  Physicax/ 
Chemical  Methods.  SW-846.  3rd  Edition  (U.S.  EPA,  1986) 

‘A  silica  gel  cleanup  will  be  used  as  needed  for  up  to  25  percent 
of  the  soil  samples  and  10  percent  of  the  water  samples  to  achieve 
improved  method  sensitivity  for  the  reanalysis  of  BNAs  only. 

2Limit  of  Detection  to  be  determined. 

3 Extractions  and  analysis  will  be  performed  according  to  Method 
SW8150;  the  esterification  step  will  be  performed  according  to 
A509B  in  order  to  avoid  handling  diazomethane. 

4Second  column  confirmation  required  for  GC  methods  whenever  any 
analyte  is  detected. 
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APPENDIX  C 

BURMISTER  AND  UNIFIED  SOIL  CLASSIFICATION  SYSTEMS 


/ 


PRESENTATION  OF  IDENTIFICATIONS 


BASED  ON  THE 


BURMISTER  SYSTEM 


Fully  Written  Descriptions 


Start  the  description  with  the  color,  first  letter  of  first 
color  capitalized  (e.g.  Brown,  Yellow  brown,  Yellow  and 
brown) .  The  color  should  be  the  same  as  field  description, 
since  with  oxidation  the  color  sometimes  changes  between  the 

time  the  sample  is  recovered  and  when  it  is  viewed  in  the 
laboratory. 


Determine  the  primary  component  (e.g.  sand,  gravel,  or  silt) 

and  whether:  the  component  represents  50%  (by  weight)  or  more 
of  the  sample. 

1«  If  more  than  50%  sand,  the  word  sand  gets  fully 
capitalized.  Preceding  the  word  sand,  are  the 
terms  coarse,  medium  and/or  fine  as  follows: 
a.  If  there  are  approximately  equal  amounts  of 
coarse,  medium  and  fine  sand,  the  description 
reads  "coarse  to  fine  SAND."  If  there  is 
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more  coarse  sand,  the  description  reads 
"coarse  (+)  to  fine  SAND. M  The  same  holds 
true  for  the  fine  sand  predomination.  If 
medium  sand  predominates,  the  description 
reads  "coarse  medium  (■)  to  fine  SAND."  •  In 
order  for  a  term  coarse,  medium  or  fine  to  be 
included  in  a  description,  it  must  represent 
at  least  10%  of  the  sand  fraction.  For 
example,  if  a  sample  contains  7<J%  sand,  the 
sample  must  contain  at  least  7%  of  coarse 
sand  for  the  word  coarse  to  be  included  in 
the  description.  The  above  usage  of  coarse, 
medium  and  fine  applies  to  gravel  as  well  as 
sand. 

Unless  advised  to  the  contrary  on  a  specific 
job,  the  differentiation  between  coarse  and 
fine  silt  shall  not  be  made. 

b.  A  comma  always  appears  immediately  after  the 
word  sand.  Next  comes  the  adjective  giving 
the  approximate  percentage  of  soil  by  weight 
passing  the  #200  sieve  as  follows: 

and:  35-50%  some:  20-35% 

little:  10-20%  trace:  -1-10% 

with  a  (+)  sign  indicating  the  upper  third  of 
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percentage,  a  (-)  sign'  indicating  the  lower 
third  of  percentage,  and  no  sign  indicating 
the  middle  third  of  percentage.  Next  comes  a 
description  of  the  soil  passing  the  #2  00 
sieve,  based  exclusively  on  plasticity  as 
follows: 


PI 

Description 

Organic 

0  - 

1% 

• 

Silt 

(non-plastic) 

1  - 

5% 

Clayey  Silt 

(Slight  P.I.) 

5  - 

10% 

Silt  &  Clay 

(Low  P.I.) 

10  - 

20% 

Clay  &  Silt 

(Medium  P.I. ) 

20  - 

•  40% 

Silty  Clay 

(High  P.I.) 

40% 

and  more 

Clay 

(Very  High  P 

If  the  soil  is  organic,  the  term  Organic  Silt  is 
used  instead  of  the  terms  listed  under 
"Description"  and  the  terms  listed  under  "Organic" 
are  used  at  the  very  end  of  the  full  description 
(in  parentheses). 

c.  A  comma  is  placed  immediately  after  the  term* 
describing  the  soil  passing  the  #2  00  sieve  (e.g. 
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Silt  &  Clay)  .  Next  the  usage  of  and,  some,  little 
or  trace  (with  a  (+)  or  (-)  if  needed)  is  used  to 
indicate  the  percent  of  gravel,  followed  by  the 
use  of  coarse,  medium  and/or  fine  to  describe  the 
gravel  gradation,  with  the  word  gravel  always 
using  a  capital  "G". 

d.  An  illustration  of  description  of  a  soil  having 
more  than  50%  sand  is  as  follows: 

Brown  -coarse  to  fine  SAND,  little  Clayey  Silt, 
some  (-)  medium  to  fine  (+)  Gravel. 


If ‘the  major  component  is  less  than  50%  of  the  total 
sample ,  the  description  is  written  exactly  as  for  Item 
1  above  (with  sand  coming  first) ,  except  that  in  the 
word  sand,  only  the  S  is  capitalized  rather  than  the 
full  word. 

If  there — is — more  than  50%  gravel,  the  description  once 
more  starts  with  the  color,  followed  by  the  applicable 
terms  of  coarse,  medium  and  fine,  followed  by  the  word 
GRAVEL  in  all  capitals. 

a.  The  adjective  giving  the  percentage  of  all  the 
soil  except  gravel  is  placed  after  the  word 
gravel,  and  then  a  comma  (e.g.  if  there  is  62% 
gravel,  a  partial  description  would  be  "Brown 


medium  to  fine  (+)  GRAVEL  end  (■*),. The 
sand  is  then  described  by  coarse,  medium  and/or 
fine  without  its  own  percent  adjective  (with  only 
the  S  in  sand  being  capitalized) .  A  comma  is 
placed  immediately  after  the  word  Sand,  after 
which  the  soil  passing  the  #200  sieve  is  indicated 
with  the  adjective  for  percentage  as  given  in  Item 
lb  above. 

b.  An  example  is:  Gray  medium  to  fine  (+)  GRAVEL  and 
(-),  coarse  to  fine  Sand,  trace  Silt. 

If  there  is  more  than  50%  passing  the  #200  sieve,  the 
description  once  more  starts  with  the  color,  followed 
by  the  #200  description  based  exclusively  on  plasticity 
as  follows: 


PI 

Description 

Organic 

0-1% 

SILT 

(non-plastic) 

1-5% 

Clayey  SILT 

(Slight  P.l.) 

5  -  10% 

SILT  &  CLAY 

(Low  P.l.) 

10  -  20% 

CLAY  &  SILT 

(Medium  P.l.) 

20  -  40% 

Silty  CLAY 

(High  P.l.) 

40%  or  more 


CLAY 


(Very  High  P.I.) 


If  the  soil  is  organic,  the  term  Organic  SILT  is  used 
instead  of  the  terms  listed  under  "Description",  and 
the  terms  listed  under  "Organic"  are  used  at  the  very 
end  of  the  full  description  (in  parentheses) . 

a.  The  description  is  written  as  discussed  in  Section 
3,  with  sand  preceding  gravel. 

b.  An  example  is:  Brown  Clayey  SILT  some  (+)  ,  coarse 
to  find  SAND,#  trace  fine  Gravel. 

c.  In  the  foregoing  example,  if  the  fines  are  organic 
the  identification  would  be: 

Brown  Organic  SILT  some  (+) ,  coarse  to  fine  Sand, 
trace  fine  Gravel  (Slight  P.I.). 

5.  If  pockets,  layers,  etc.,  of  other  soil  are  present  in 
the  sample,  include  it  at  the  end  of  the  previously 
written  description  with  a  comma  at  the  end  of  the 
previously  written  description. 

6.  If  closely  layered  (partings,  seams,  or  layers)  soils, 
such  as  varved  clays,  are  involved,  each  layer  must  be 
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completely  identified  along  with  a  sketch  in  the 
remarks  column  showing  layer  thicknesses. 

Organic  soils  are  identified  as  Organic  Silt  (as 
previously  described)  or  as  Peat. 

a.  Characteristics  of  Organic  Silt  are: 

•  (1)  Usually  light  gray  to  very  dark  gray  (or 
black)  color 

(2)  Odor  caused  by  decomposition  or  plant  or 
animal  life  imparting  H2S,  C02  and  other 
organic  gases 

(3)  Plastic  properties,  usually  very  compressible 

(4)  May  contain  shells  and  fragments  of  partly 
decayed  vegetable  matter 

b.  Characteristics  of  Peat  are: 

(1)  Fibrous  aggregate  of  undecayed  or  partially 
decayed  vegetable  matter,  found  in  swamps 
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APPENDIX  D 

COMMUNITY  RELATIONS  PLAN 
SELFRIDGE  ANG8,  MICHIGAN 
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Community  Relations  Plan 
Selfridge  ANGB,  Michigan 


Community  relations 
the  Self  ridge  ANGB 
the  Base  Commander 
to  public  affairs. 


for  the  Stage  2  study  will  be  handled  by 
Public  Affairs  Office.  This  office  advises 
and  other  base  personnel  on  matters  related 
provides  information  about  the  Air  National 


Guard  Base  and  base  activities  to  the  public,  and  is  charged 
with  ensuring  the  best  relations  possible  between  the  Air 
National  Guard  Base  and  local  communities. 


All  inquiries  concerning  IRP  activities  at  the  base  should  be 
addressed  to  the  Chief  of  Public  Affairs  for  Self ridge  ANGB: 

Donald  E.  Odell 
Chief  of  Public  Affairs 
Selfridge  ANGB,  MI  48045 
313-466-4735 


At  all  times  during  the  process  of  the  Stage  2  study,  the 
Public  Affairs  Office  (PAO)  will  have  access  to  the  technical 
data  and  reports  being  generated  as  they  become  available  to 
theBbase  Point -of-Contact  (POC)  for  the  project.  In  addition, 
the  PAO  will  provide  periodic  news  releases  related  to  key 
milestones  in  the  study.  The  PAO  will  maintain  on-file  all  news 
releases  related  to  the  IRP  including  earlier  releases  related 
to  the  IRP  Phase  I  and  Phase  II  Stage  1  studies. 


